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ANNOTATED BIBLIOGRAPHY OF THE AIR FORCE HUMAN RESOURCES
LABORATORY TECHNICAL REPORTS - 1980

INTRODUCTION

The Air Force Human Resources Laboratory (AFHRL), Brooks AFB. Texas. was established in 1968
as an Air Force Systems Command (AFSC) laboratory. (During the early part of 1968. it was part of the
Aerospace Medical Division.)

This Laboratory is charged with planning and executing tie Air Force exploratory and advanced
development programs in training and personnel systems technology. Included are manpower and
personnel programs in selection, classification, retention, force structure and force utilization: education
and training programs in technical training, flying training, and crew and team training: simulation and
training devices programs to develop flight simulators and maintenance training simulators: and logistics
and human factors programs in weapon systems logistics and combat maintenance.

At the end of 1980. AFHRL consisted of a headquarters and two divisions at Brooks AFB and two
geographically dispersed divisions as follows:

1. Manpower and Personnel Division and Technical Services Division. Brooks AFB. Texas.

2. Logistics and Technical Training Division. Wright-Patterson AFB. Ohio.
a. Logistics Research Branch. Wright-Patterson AFB, Ohio.
b. Technical Training Branch. Lowry AFB, Colorado.

3. Operations Training Division. Williams AFB, Arizona.

The abstracts appear in technical report number sequence. Entries following the author and title
heading give information identifying the report and indicate where it is available.

Research areas are identified by project numbers given in the PROJECT index. The Air Force
contract number and the name of the contracting organization are entered for contractor produced reports.

DTIC accessioned document (AD) number indicates availability to Government offices and
registered contractor-, from the Defense Technical Information Center: this number should be used when
requesting reports from DTIC.

NTIS appears only if the report has been deposited with the National Technical Information Service.
Springfield. Virginia 22151. for sale to the general public.

This bibliography contains six indexes: PERSONAL AUTHOR. CIVILIAN CORPORATE AUTHOR.
PROJECT. TITLE. DIVISION. and KEYWORI). Reports are identified in the indexes by the serial
number appearing in the left margin of tile abstract entries. This bibliography does not include For
Official Use Only technical reports nor those having a security classification.
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Barlow, E.M. Annotated bibliography of the Air Force Human Resources Laboratory technical
reports - 1978. AFHRL-TR-80-1, AD-A087 065. Brooks AFB, TX: Technical Services
Division, June 1980. (Covers all AFHRL projects.) NTIS. This annotated bibliography presents a
listing of technical reports (1978) dealing with personnel and training research conducted by the Air
Force lluian Resources Laboratory (AFHRL). The research ha .been conducted by professional
personnel representing a variety of disciplines. including psychologists, operations research
specialists. mathematicians, computer analysts. economists. electronic engineers, aeronautical
engineers, and technical support personnel. AFIIRL is charged with the planning and execution of
Air Force exploratory and advanced development programs for selection. motiivation. training.
retention. education. assignment. utilization. and career development of military personnel: also thle
composition of the personnel force and training equipment. In addition. this Laboratory provides
technical and management assistance to support studies. analyses. development planning activities.
acquisition. test evaluation. modification, and operation of aerospace systens and related
equipment. (74) pages)

2 Eckstrand, G.A. Technology projection: Manpower and logistic factors in weapon system
development. AFHRL-TR-80-2, AD-A088 314. Wright-Patterson AFB, OH: Logistics and
Technical Training Division, August 1980. Project 1959. NTIS. This report outlines the
importance of and requirement for considering manpower and logistic factors in weapon system
acquisition programs. The scope of the area is defined, and tile relationships between the Integrated
Logistics System program and the ttuman Factors Engineering program are discussed.

Developing weapon systems which ('an meet peacetime readiness and wartimne employment
objectives at tie lowest possible life cycle cost (LCC) requires the ability to integrate manpower and
related support considerations into tie system acquisition process in a way that allows them to
influence requirements and design. A number of humnan factors related technologies that contribute
to the achievement of this goal are described in the report. The areas covered are: Maintenance
Manpower Modeling: Training Plans and Requirements: Maintenance Technical Data: System
Ownership Costing: Human Resources in Design Trade-offs: Supporting l)ata Bases. For each of
these component technologies, a near-lerm (5 years) technology projection is presented.Although
each of tie component technologies independently can make an important contribution to weapon
system acquisition. what is needed most is a method to integrate the application of these component
technologies during weapon system development or modification. Work to provide such an
integrated methodology is described and a near-term technology projection in this area is provided.

In addition. far-term (10 to 15 years) projections are provided for each of the component
technologies and for the integrated application of these technologies.

Finally the report provides a discussion of key issues involved in transitioning this technology into
use as an accepted part of tie weapon system development and modification process. (20 pages)

3 Goett, J.M., Post, T.J., & Miller, G.G. 6883 maintenance training simulator development
utilizing imagery techniques. AFHRL-TR-80-3, AD-A088 315. Lowry AFB, CO: Technical
Training Division, May 1980. Project 2361, Contract F33615-78-C-0047, BioTechnology.
Incorporated. NTIS. This exploratory study evaluated a low fidelity, imagery-based simulation
technique to determine its effectiveness in (raining certain avionics maintenance tasks. The
technique was conpared experimenially.with conventional (technical order) training materials in
terms of its ability to produce learning of procedural tasks. On learning tests. groups using tile
imagery training materials (experimental) scored significantly better than groups using lie
conventional materials (control) on one out of four ;asks. The control groups likewise significantly
outscored tile experimental groups on one out of four tasks. On a delayed retention test. lhe scores of
tite experimental groups declined more than did those of tie control groups (whio displayed no
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significant loss of l-iring). F~urther tests are recotnitiended to (a) deterinite optiium difficulty
level for applicationt of lte technique. WIi isolate the techniques elemients andl evaluate tilicnt
individually, and (c) investigate ltre individual effect on training of various comiponents of thte
imagery traitning mnaterials. (50 pages)

4 Moore, M.H., Anderson, N.D., Adams, T.A., & Looper, L.T. Markov resource utilization
decision aid for Air Force Recruiting Service. AFHRL-TR-80-4, AD-A083 194. Brooks AFB,
TX: Manpower and Personnel Division, March 1980. Project 2077. Contract P33615-78-C.
0043, ORINCON Corporation. NTIS. This technical report presents a recruiting resource and goal
allocation decision inodel developed for lte Air Force Recruiting Service. Thte miodel uses a Nlarkov
probability process to determnine ltle opltiu use of recruiting effort and advertising funds to
obtain desired recruit input levels. Probability statemients are inade contcerning flte likelihood of
mneeting objectives. The inodel has considerable variability in user input and outpult and non-
optimnum goals can be examnined. (9)2 pages)

5 Albert, W.G., & Whitehead, L.K. 1APG: An item analysis program for questionnaire - type test
instruments. AFHRL-TR-80-5. AD-AO89 814. Brooks AFB, TX: Manpower and Personnel
Division, August 1980. Project 6323. NTIS. IAP(; (Itemn Analysis Prograi. General) is a versatile
series of ilemn analysis coiputer programns. The input consists of responses to itenis for which flte
correctness or incorrectness of a Particular alternativ'e is not ltme sate for all respondents. Thel#
comnpreliensive statistical/mnat heinat ical mnethodology that coniprises I AP(; enables tflie- user to
optimnize lte comiposite validity of a test instrument subject to certain restrictions delineated inl this
report and performn complex i(ein anialysis procedures.

This report docunients thme input/output and miathiniatic-al/statis tical mnethodology to he used in]
execuiting and interpretintg thle result.- of the iAPG group of programns. It contains flt-e technical
details that are necessary for the user to take coutllte advantage of lte analytical capabilities of
IAPG. This information inicludes comnputational formnulas, control arid data card descriptions, file
layouts, printed output samiples. diagnostic mnessages. and exaitiples of run lttle. (08 pages)

6 Albert, W.G. Computerized algorithms: Evaluation of capability to predict graduation from
Air Force training. AFHRL-TR-80-6, AD-A091 105. Brooks AFB. TX: Manpower and
Personnel Division, September 1980. Project 6323. NTIS. This report contains flte results of a
study to comipare tile classification accuracy and comnputer resource requiremnents of t1he
Motivational Amttiion Predict ion (MAP) cotuputerized algorithmn with i t e classificat in accuracy.
arid coniputer resource requiremnents of other comiputerized statistical algorithmns capable of
predicting graduation front Technical Training. Basic Military Traininig. and U ndergradu~ate Pilot
Training. It includes descriptions of lte sanipled populations. sainple selection front each
population. indepetndent and depenident variables. comiparison of classificationi accuracies atid
required coltiputer resourc'es. and related research efforts. (126 pages)

7 Skinner, M.J., & Alley, W.E. Performance of retrained airmen in Air Force technical schools.
AFHRL-TH-80-T, AD-AO90 535. Brooks AFB, TX: Manpower and Personnel Division,
September 1980. Project 7734. NTIS. Research was conducted to determnine lte effect oif changinig
occupational specialties onl thre performance of Air Force retrained enlistees attending basic
technical schools. The academnic performance and attrition rates of arriroximtately 20OWM) retrainmees
and 23(10X) non-prior-service enlistees (non-retrainees) attending 272 scltoos were coiiipared.
Schools were categorized by selector aptitude index requiremients into 18 subgroups for analysis.
Dllaa were coriipiled fronii historical personnel records. Multiple linear regression analyses exantined
flte relauionsliip between school perforiance criteria and retraining status arid aptitude as well as
tlite amniunit of inililary service, career status, amid backgrounid experience acqiired prior loi
retraining for earli sttbgroup.
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Results indicated that lte performance of retrainees; was comparable or superior to non-retrainees
wit equivalent aptitudes. Further. among retrainees performance generally increased as mtore timte
was spent it) military service before changing specialties. Retrainees who were career airmen withi
miore titan three years of service tended to do better thtan non-career airmen in training. Results also
indicated that experience in a specialty with the same aptitude index (Mechanical. Admintistrative.
G;eneiral. or Electronics) as thie retraining specialty typically facilitated performtane. A chiaracteristic
increasing relationiship between aptitude and success ill technical training was found. Potential
research applications to retrainee selection and assignment procedures were considered. (3s p.ages)

8 King, G.F., & Askren, W.B. Human resources, logistics, and cost factors in weapon system
development: Project summary. AFHRL-TR-80-8, AD-AO89 708. Wright-Patterson AFB.
OH: Logistics and Technical Training Division, September 1980. Project 1959. Contract
F33615-77-C-0016, Dynamics Research Corporation. NTIS. Thtis report provides a suininari. of
an Air Forc'e advanced development effort. Integration and Application of Human Resource
Technologies in Weapon System D)esign. The project resulted in lte development and demnonst ration
of a methodology, thle coordinated human resource techntology (CHtif). and its coinplcinen tary
consolidated data base (CI)B). The methodology is applicable tlhroughiout weapon system acquisition
and provide, for (a) lte early assessment of lte syst em design and support plan impact on lhuman
resources. logistics, and costs. and Nb lte development of a mutually supportive and coordinaledl
training program and techinical manual set.

Specifically, this report summarizes (a) tite- developnment (if CHRT and lte CI)H. (h) Ilie
demionst ration of lte CHRT and lte CI)B an major systems of the( Advanced medium sTOi,,
Transport. (c) CHART and lte CI)B as they presentlys are defined, and (d) the guidelines for fulture
application of CURT and lte CI)B. (72 pages)

9 Dean, J1.. Overton,~ R., Miller, R., Lankford, H., & Hughes. B.G. Specialized undergraduate
pilot training: Tanker/Transport/Boniber ('ITB) training requirements. AFHRL.TR-80-9.
AD-A088 730. Williams AFB, AZ: Operation and Training Division, August 1980. Project
1123, Contract F33615.78-C-0059, Logicon, Incorporated. NTIS. A~ one-year 'oltravt effort
was performed in response to lte t'SAF Air TraiinigC (2 ommiand Request for Personnel Researchi No.
75-27. 'Tatnker/Transport/Boinber (TTB) Lead-i n Traini ng.** The effort accomplishied toe
following: (a) identification of training requirements for lte TTB phase of a propose~d (lual-track
UPT program. These requirements cover those tasks whiichi are common to lte~ B1-52. KC. 135. C- 13os.
C-1 !. C-9. and C-5 aircraft. (bt) development of ways of estimating tlie training benefits to he
deriv%-d by MAC and SAC fromt pilot lead-in training on thiese comnion tasks. (c) development (of a
mlethod for determining lte generalizahility of any subset of TTII lead-it) training tasks to lie entire
domain of TTB training tasks, and (d) developmaent of an approacll to thie mleasuremlent of aircre%
performance in tile fl'B training environment. Tllis study effort was prerequisite it) lte- ir
Training Command developnment of a syllabus for lte TTB 'track of a Specialized lndlergraduaie
Pilot Training System (SIJPTS). (196 pages)

10 Collyer, S.C., Ricard, G.L., Anderson, M., Weatra. D.P., & Perry, R.A. Field of view
requirements for carrier landing training. AFHRL-TR-80-I0. AD-A087 012. Williams APB.
AZ: Operations Training Division. June 1980. Project 1123. NTIS. A studv was conducted to
investigate simulator visual field-of-view (FOV) requirenments in conjunction with two ap1)roachles
to training daytime carrier circling approacht and landing. The study founld tllat evidence does ilot
support a requirement for a wide-angle visual display for lte trainiing of cireliilg approachies a111
carrier landings.

'Short~ takeoff and landing.



Titree groups of .Xir Force T-38 inistructor pilots were given simiulator training in aircraft carrier
landings. These pilots were taught to execute a landing onl a simiulated aircraft carrrier in tie

Advanced Simnulator for Pilot Training (ASPT) at W'illianis Air Force Base. The visual imnage for the
simulation was provided by a data base which created the aircraft carrier 1.55 Forrestal (CNA-51Q) iii
the ASPTl -ompiluter-itniage-genierationi systemn. The pilots in these three groups were trainled unlder
different conditions. Two groups flew a circling approachi with one group using a wide (300*
borizontal/I50' vertical) visual FOV and thle other group using a niarrow FOV (4.80 htorizontal/3i 0

vertical). A thiird group flew a straight(-in approach using the narrow FOV. .A varieti* of performtance
mneasures were taken to chiaracterize the carrier approach. Thiese iiieasures were categorized as (a)
instaintaneous mneasures. (b) conitin uous measures. (c) nieaures represeiri g the success of the
approachi at touchdown. and (d) Landing Signal Officer (LSo) ratings. Various statistical routine'
were carried (out with tile results, obtaitned fromt these ineasures,

Results indicate that, for carrier circling approaches and landings. there are no clear traininig
advantages of a wide-atngle visual display. Practice oi straigltt-in approaches. using a narrow-angle
visual display, appears to lie thle mlost cost-effective use of simiulators, for training t his task, (.51
pages)

11 Massey. R.H., & Mathews, i-i. Reading grade levels of Air Force civilian personnel. AFIIRL-
TR-86-11. AD-A087 066. Brooks AFB. TX: Manpower and Personnel Division. July 1980.
Project 7719. NTIS. Tite objective of this study was to exanoine ite readinig levels oif kir Fore
civilianis accoirding to occupational groupings and grade structure. Civiliati grade struiire Aas
comnposed (if classification types General Schedule (GS). Wage Supervisor (UWS). and Wage Graide
('%(;) atid grade levels 0I. 2...). Approxiinatel 1.4)501)ir Firce civilian subjects were testedl oil
hle Nelson-lDen ny Reading Test (NO or the *California Reading Test (CH). Thle NI) was

administered toi GS-7 and abiove and WS subjects. Thle CR was admninistered toi (;S- I Itroiugli GS-b
and) to Wage G~radle NG) subjects because of the expected lower reading level (if t hiese groups.
Subjects were selected fromt eighit Air Force bases representing the niajor coiiiands. Tile GS. V G.

antd WS sa tuples were selected to be propsort iona te to the coiposi t ion (of the kir Force civil iani
poplatioiu.

Reading grade levels mere reported for Air Force civil iatiS accoird ing to occupational grnoupi ngs anudI
grade st ructutre. li is st udy deiolist rated It li t h 1; of sublject 5 was assocta ted witb fi te grade of
su bjects: however. O le ieaing of tis assoiciat ion is iiot clear. D i fficuIt ies associated wit Ii the
appl ica tion anid i ti erpreta tioo of the Rt; I concept were discussed. It Aa, oncl uded ilhat (lit er HC
qutest ions (or assoicia ted variabIles need to) be intvestigated tit dle rni ue w iere t lie- ut ilitN v f R(I
kntow ledge lies -iii select ion. in classification, rev is ion of certa in mnateria Is. or ini decisions a bot d ie
extent of remiedial training aiid toi wlitoi it shiould loe admninistered. (18 pages)

12 Saving. T.R.. Battalio, R.C.. De Vany, A.S., Dwyer, G.P., & lKagel. J.K. Air Force enlisted
personnel retention-accession model. AFHRL-TR-80-12, AD-AO85 658. Brooks AFB. TV:
Manpower and Personnel Division. June 1980. Project ILIR. Contract F33615-78-C-0049.
Resources Research Corporation. NTIS. This report preseits tIe inetlio(s (if analys.is anud reotili,.
ol an effort designed toi develop a ntethiodolosgv for explaining Air Force ac'cessioins and retelitimis.
'rh. a nalvsis w. . cotlid uct ed.in thiree -stages. First. t lie Ii fe-cycle tIilodeh of thel enlist mle t (lecisill

origintallIi developed in a prev ioius coniitract was ex tended anid cla ri fied. Sec(ond. a new, data sot wA
dleveloped . Thiese data are describsed extensitely antd ploitted toi reveal its relat ion to sign ificanut
Sist ituitional ihla ges tIlia t occurred over d ie 104457 it) 0 78 perioid. TIile dat a were tI leil used to
i'st iiia te access ioin s upplYveq oat ions for each sex~. race, an %11\FQi' rategor% . ii rd . two ii ew
thieoret icalI develop iii' i s are prn'i ted. TIile first of thiese dlevelops a tniodel (if the, enlIistedl force, lit
skill grotip. Tbe secoinid ittiizes (Ii lie horv (of crontitiic dv 'a illies tO Sin la~ll te i adj list titen11 tof 11is.
enil isteid force to cl ia nges in pert inen. t v ariablles. ((i I jages)
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13 deSpautz, J.F.. Bender, M.B.. & McNamara, V.M. Flight training simulator: Surface texturing
via pseudo random noise codes. AFHRL-TR-80-13, AD-A093 734. Williams AFB. AZ:
Operations Training Division, December 1980. Project 6114, Contract F33615-77-C-0068.
Applied Digital Communications. NTIS. hicreased use of' iifrared aiid low light level teis
s~ steiiis witii i lilt operaltoal e n-i roiie iiitf has p reseled i ncreasi hgl di fficult problviii- liiIlite

iil liilogi of simltu lalimu) sysle-iiis il litei area of target idei ificat ion. textluralI cues, and sli niu a imi

fideli% it (11 pri i'ipa I effort reported lhere has biee ii to (leveloli a software si in laii ti s iig qi 'lic
codes for providing surface texture withlout tihe use (if tipical ci'oipuler iiiiiige geeral ion (t IG
edge-ti'p.' a Iglri lins1). 'Fie Jailer ty pe a igorillti hs, wl hl used ito providle %a lid anid realistic ,tirfacr
(ltil. cause ille i'dge processing load ito exceed svste in capabilil%.

Cycl ic vodle tech iiiqUes provide a cmii pact textutre dat a biase dt'fiiiiloi ion tat is %ersa lilt, lia
stihst ali a linl ass igrittiehi capabhilityv. anid is based onl rca I-it no' sli iiila tiii con(liet .

The. si itila Ior sv sIiii was (tel ivered anod iniadi' opt'rallt iia I on i iel* Sigiiia .5 aci liii us ilg lite- wntTIs

faci hits for offioie vidleo data sltorage. retrieval al( iditisplay. Tbe soft i~ari' is isc r in Ierati e friit
reniote teriina I a~ incl udets caliahlilies for ioode Ii g tilt- data base. dislila% ch a ratet'ristin's, a ircraft
piosi lion ing. and siini lIator (001 nil of piriwi outs anid deft'l'aI opt ioits (01- liages)

14 Walsh, M.J.. Burgin. GMH., & Fogel. L.J. Tactical performance characterization applied to
student pilots. AFHRL-TR-80-14, AD-A092 558. Williams AFB, AZ: Operations Training
Division, October 1980. Project 6114, Contract F33615-78-C-001 1. Decision Science.
Incorporated. NTIS. l'lie purpose of thiis effort -.% a it 1 lc) t'lop iieu'. iiietifiouls for clia ra't'rizii ig
miportant feature's of piloit tactical perforiiiaiic ftir (tispila% al Ilit ins.t rur'itr/tpt'ralr -tat on- (1t
fI igl it Siinilial ors. lit p)articuIa r. the~ Work in ol eil dt'vilopitig aIc luiiii qu.I for'o iti 1111itig ilii' w'ig i

(iiptiatin't) a pi lot assignis various pe rformiti c.'irit'eria. PIi ast' I iiimoke 'd iu~evl oliiq ilt- I
tu'iliioiiiits dall

1 i'lidd to lite used. %11 AMIl. jist'idopiliit wAith fixed wt'iglt w~as lutiliz' il It'e Jii
lii Ilt' liiod'lt(." .% inodifit'i ANI, programi usiiig oist'rvait is of the a4ditioiiso ii'lie pist'tnttjilof
wit liot access Ito t'e wteighits of lilt pst'udopidlt caltulated thie wt'lilts Used 1l'Ii the 1)i'1(0'iiiiipiit
Phlase 11 i nvol' i'd It'e appilicat ioni of t lie iiill lit Iiian pilot data coilleted ohi diei Sliiiu Ilor for

%ir-tti- Xir (lomiiial at Lukt' %VI1.

'Fit-' A ML progra in delei'niiiies its itt'xl act iub% eva I at ing se'seral alteriatk fiv ex ilii~es agai ii'l
ilt- projeted I raject orv of thlit oppiJi't-W .% st't of' iinport lice wte igli'il quit't li ci ii 'oi 'eni ig

pt'rlorinaiw cnt'trteria withI ri'spoises in volv iog )vs tor liii d liswers art' a u1 i'iltit possi Iikb a Ittrlia lii e
actioins. Each altl'rniaIi vt is gi vt'ii at score equal to t0iw su ini of Ililt we igl s ((it thI ose q iii'stitll in tli

affi rita tive a ii swers, 'l'i at ai ternia Iie %i li Itle hiighiest sc'ur'u is I a kt i s t il' iit'%l i iaiien' e 'r. Ill
olist'rvi ng tilI' pse'idoilot (A.NMl. prograimu). Sitw lictlit' clios ii Iinaiit ivtr ii ist I a.. th li iigl i- sco'ren.

Ililt' sit li of Ililt' weigh t s assoviat t'ilit i I it inul t'q ua oret'vcted tI iet si of tdit e ig lits uiitt'i atv t't illi
other hiossihlt attiolis, Tihis givt's rise ito a set iii' ioeitialihit's inttlig lte iteiglits 1061hu1 calm lie
siolvt'd hi Lint'ar Protgra illill Ing ted iniquins. \u pi iaftioni of thiis i cciIiiqute iii Ph ase I gaiv t' e'soliali
acculrat' results,

Alialvsis inl I'liast' I itidit'ated Iliat for Phase 11 lten p4'irfirlimi't c'ritt'ria shldt lit'eiiiit-ii i'l '

speu'ifn'. 'I' seleticil Ilnali'itr was lilt- highi-speed ti-\ot. I ata froili sti eral Itigli-spe'td ti-so

itiaonen lers flow Ii by instrutlor pilots titi tlt' S V\. wereV oball alit 111 Ii' ls fliglit ie t1'mtd as
rt'fe rence hIighi-spee'tdov itia neuvers. 'lTe re ft'rt'c \i o Si-% ii i liit' rs %t, ui'ised for siii 15t(tlit' it

criteria.

I .ritival firoblills Wilit ilt' tehlmiquc %ert' iist'itiretl itli'li used't is)itltlriliit'i is'iglt assoitdi

Wil Iitial tdetpio a-ims Frths isaoe ml aloozroigi!. t mqu o8lo



could riot he found so1 that ze*ro w..ighis had to be allowed. Th~is resulted in determined weights liei g
e itl er zero or fiie (mlaxi111011 weiglit allowed) itih no correlation between riot- weighiis anld fl ightI

performta nce.

In) stu ma r% a nimet Iiod shiolsing iniit ial promise failed wlien used onf hiuin student Piloti dat a: ilii
beca use of tlie inlherent ituousjste nc% anmd lack of repeat abi lityv in iumni student pilot act 11111(08

piages)

15 Krahenbuhl, G.S., Darst, P.W., Marett, i.H., Reuther, L.C., Constable, S.H., & Reid, G.B.
Undergraduate pilot training: Instructor pilot behavior and student stress and performance.
AFHRL-TR-80-15. AD-A088 802. Williams AFB, AZ: Operations Training Division. July
1980. Project 2313, Contract F33615-78-C-0053, Arizona State University. NTIS. Research hia,
shtow it fly iitg trainintg to be a very stressful experience. Stress appears to be greater in les., capable
st udentIs. (O)te of thle mtost salient stress prod uci ng agenti s in pilot tra iing is ii ie inlsitructor pi lot.
Studies hiave sliolsn that instructor pilot behtavior (-air be quantified and its stress-producing (jualil%
mieasured. The stres-s respolnse of students c-an be assessed ,ia measuremient oif cathieclioimines
excreted into thte urine. Thle present research examined fire interaction between instructor and
student during selected rides of thfe instrument phase of T-37 training. Two issues were addre.ssed:
Quantification of Instructor Pilot behavior auid its relation to studenit stress and performnice. Six
instructor Pilots and 12 students served as subjects. Instrument training sorties iii tihe T-5t0
inslruiiieni flightt simulator were tape recorded and ainalyzed ito determine tlie frequenc% of 12
categories of instructor pilot behavior. Student stress levels were determined througli anahssis of
urine samples collected in niediately following each sortie. Four instructors were founmd to use a
generally positive teaching style and two a negative stylec. Stress was greater in students of ilegaive
inst ructors. Negative correlations were obtained between student performance anid several instructor
pilot behtaviors. (22 pages)

16 Krahenhuhl, G.S.. Marett, J.R., Reuther, L.C., Constable, S.H.. & Reid. G.B. Pilot stress in A-
10 surface-attack training. AFHRL-TR-80-16. AD-AO88 803. Williams AFB, AZ: Operations
Training Division, July 1980. Project 2313, Contract F33615-78-C-0053, Arizona State
University. NTIS. Research has shown thiat flying training is a hiighly stressful experience. The(
degree of stressful liiss is greater ill situat ions in volv~i ng 1111 iied late thIireat . The pire'sent~ resea rcli

addlressed ltite stress involved in .%-I10 surface-attack training. Stress responises of A%- 10 student pilots
itt gronld-at tack t ra in ing were assessed t lroughi ineasuremeilt of ca techiola in iie excreted in to thle
urine. Stress responses were assessed over tile course of 11 simulator and aircraft sorties. An
investigation was also mnade of tlife effect of simulator platformn iotion on induced stress.

Fifteen t SAF pilots in A%-I10 B-course trainiing served as subjects. U rine collections were trade-
follow inig t he first two cotnversioin rides ill thle simiuttlator. C.ollections were mnade following t Iiree
sulbsequient aircraft l'otnvrsion rides, thiree simulator surface-attack rides, and three aircraft
surface-attack rides. Baseline tin ie salmples were collected onf three non-flvitig days. Conversion
anid sturface attack sorties were- foutnd to create a proinounced stress respotise . Stress response
(Ii iiinisited oiver Ii 11W in thle simul Ilator but riot in thle aircraft. Stress response in t lie simiiula tor was
riot1 sign ificanly different fron thiat tin the aircraft. (22 pages)

17 Kottenstette, J.P., Steffen, D.A., & Lamos, J.P. Microterminal/microfiche system for
computer-based instruction: Hardware and software development. AFHRL-TR-80-17, AD-
A090 974. Lowry AFB. CO: Logistics and Technical Training Division. October 1980. Project
1121, Contract F33615-78-C-0046. University of Denver. NTIS. The dlevelopimlent of thte .%ir
Force Huani Resources I ahora tori MIic-rot ertit iina /%I icroficheit Sysemn is ant effort it) o li hi ne

tiicroprocessol' techntology willi tmicrofichte itieditut it) provide a low cost systemn for thle dlelivery of
techniiiical trainlinig %it a capabiliy to futtion iii thle broader scope (if compjltter-hased instruct ional
eniroltmentIs. intilutin g h1(111 coliputer-iianiaged intitruct ion a tll('11 coniter-assisted inst ructlili.



Then system is comiposed of four iiiajor i'oiltpolients amid assotematel interfaces. ''llu' inajor ('(illiJolenis

are (a) microerinitial. Mb microfiche reader. (e) ineiiiory imodule. and (d) hardware interface
between lite nierotermninal and time miicrofichme reader. The inicroterinimial is lihe result of a previous
effort and was developed to support stand-alone. off-line testing. Tite iicroficiie reader is ain oiff-
the-siie'f unit anmd is adapted to alIlow sensing of Iliet posit ion of tile- plateni conltaing li gte in icroficlie

so tiat frarne iocalionms (-an be verified l i te inicrolerininal software. 'l'lis' memuor. jitoule is
portable and renovable front tie inimroterinimnal which provides anl interface it) a large'r comlputer-
based instruction systemn. The mu jcroterininal (-all support various levels of testing and has already
bee ii succvessfully deinst rated in a It-ehinica t raiiing eni i ronineoi. tie interface betweencl

iiicroiterlini nal anmd in icrofiche consists oIf linear posit ion t ranmsd ucers oii tile- inicrofichie uniit anmd

coiitrol circuitry in lte iiiicroteriial to pirovide platen position sensing amid additional 4-ir-uitri to)

allow soft ware vo(lit rol of thle Jprojee(t iou laii p. .% denmionst rat ion of tlilt- lii unite rin ilia 1/iii icrif icl ie
systemn has beenl successfully performed support iug testing fuuimtions in tecrhnical trainin1g. The
deiiionst rat ion showed t hatt liet- icroterina I is a preferred technlog for recording st udenti
responses durn mg test inmg anid tdiat thle in icrofic lie presentation of test iletis i ail effective iiediini.
(78 pages)

18 K~raft, C.L.. & Anderson. C.D. Psychophysical criteria for visual simulation systems: Phase II -

Experimental investigations of display joints and scene inserts. AFHRL.TR-80-18. AD-AO88
316. Williams AFB, AZ: Operations Training Division, August 1980. Project 6114. Contract
F33615-78-C-0012, Boeing Aerospace Company. NTIS. This repoort dr-cribles lit-e apporoachi.
proc-edures. and results of two psy'iophiisical explerumients it)o ie ii' la umefil ill di". elping
design c-riteria for v.isualI siiu lat ion sy stemiis. The first dealt %ith ile infi teomce of ite 4 ii ef jol int

between d isplay chiann mels on tliet d iscri miii nat ion of vertical anmd rota Iioial I se' m inkial ugn i' mu acrois
lite joimit. The resu ltin g in formnation inmd icated thiat i ncreasinig al mon i - of ro ialigmi result ee iii a ii
icreased percentage of correct detectioiis. Tiiis anit ici pated re~ul %ii~ a- not founidii for lilt

dIisplac iieri m conditions. It was Ii vpot hesized that t ii ui me'x 1 ecied resomii ilia%. hat.e I-emi causedl b%
lie ('(il mte raet img effect of lt l ogge ndorff '.isua I ill isicim. Tbe~ uvoifd ro'. ci Hei%-Iical e -. rherinmiii,

dealt wit Ii tliet d iseri minat ion of rotational in isalIigmt mm' mt of sceiie ioise ri . Incri-a.inmg inmseri size, anmd
iicreasi ng rotational iiiisal igniim mt produced i ncre'ased detect ion ps'rforinjumie. Tie 541"(, detect ion
threshold o4Ccurred at 7 are seconds of displacement beweeem coerrespoinding 1iortuiis of lit- imisert
and surroundling s-eies. D~esign tolerauices based on these data art- suggested. (82 pages)

19 Harker, G.S., & Jones, P.D. Depth perception in visual simulation. AFHRL-TR.80-19, AD-
A087 828. Williams AFB, AZ: Operations Training Division. August 1980. Project 6114.
Contract F33615-78-C-0021. University of Louisville. Nx'IS. The purpose (if tIIe' stud'. was to
exai ie iurnian deptili percept ion as it relates to liet reqiireimen ts for visual si muiiltiomi in k~i r Force
fl ight siinila ters. Most, if not all. fly~inig tasks requir rilhat depth j udginenmt 5 lie iiade onl i lie basis (if
extra-cockpitl visual infornatiomi. The' bases oi which such judgiieits are itadne liy observers im I lie
real world have beemn the subject oif studN for ilore iliam a century. aind liet najori%. of lite ues have
beemi ideiitified. Thmis effort exaines the visual dispilays oif a sample of kir Firce amid voinnuiercial
fl ight Siii iilators inm order to assess t ie efficacy wilhi w hifi mcd iese cliis are' pre'sen te'( in Iivisul

si lii laftion svst e'ms.

A review oif litim, tpsve'mpiysira anmd sirmu ulat iin Ii eratlire was cond urtem iii order ton idemiti f% thle

poessiblie cueis to) di'pt i and t[heir re'la tiv i i npoia iie at va riomis d1istanlces ao uniiimde'r va riomus
'omdiioiis.l'.aci of four flying tasks (approachi and landinig. forniation flying. ae'rial re'fti'limig. aiim

low level flight) was suiije'cted to task analysis/cue reqiire iiemiis ('teriinea t imi iii ordler Ito
deteriiine what tasks re'quired di'ptit judgmnemits. wiiet e'r t licsejudginemits were re'latuvi'or aisolite.
and( to ide'ntify lite' deipth (lies required1 for lt(,e suc'cessful cmiphe'tioii onf those tasks.

lnformnatiomi gained thiroumgh ite' task analysis/cue ri'quiremiie'nts de'tinimiation was iised toi

subjccively assess visual simulaiomi syiemns for Ibe quality of lte ilept i ve'is presented amid toI
evaluate tilt' need for addeitioiial oir imnproved epthi (-ies. 0~8 pages)



20 Gray, T.H., Chun, EXK, Warner, H.D., & Eubanks, J.L. Advanced flight simulator: Utilization
in A-10 conversion and air-to-surface attack training. AFHRL-TR-80-20, AD-A094 608.
Williams AFB, AZ: Operations Training Division, January 1981. Project 1123. NTIS. The
purpses of tis researchi wtere to develop transitioni arid surface attack simlator traininlg prograis
for liovce A-I1) pilots anit) deterinitiie simlator features and capabilities required for effeclt i
trahnutg inl lte air-to-surface (../S) inission. Thiese goals were refined to four specific o~jvct iv:
ilevelopiiiitit of a transition anid surface attack syllabuis: generation of objective perforitia fe
itteasu retten a lgtriltut5  determination of design req uirent ents for iulst ructor stat toll: and1(

assessiuent of tliet-t uii I of adv-atied j tist ruct jonal feat ures.

Tlitese objecti%-es were accoliiplisliedl using A-1 hItstructor Pilots and four classes of "*3" course

stutdents wlio hiad recently cottipleted I ndergraduate Pilot Trainting and Fightfer Lead-lit Schiool.

Eaci class received two loctks of instruction onl lte Advaticedl Simiulator for Pilot Trainiing (%SPT).
The first block consisted of t to 8 hiours of comversioli trainiing withi frimiarv emiphasis oii traffic

paltern work. Tie seconid blm-k off traiing was conqposed of I. ito 7 liours of A/S weapons dehiver%

(i.e.. dive botlibing and strafe).

Tlie key fi ndiurgs of tife stutdy were:

1.For lite iiiial plases of weapons delivery trainii.lf rrse flauu ru ieP

ito thle A%-It0 is nearly 10)0 percetit. terefore. inl tile early 1 liases of A/S training, one- simlator

in isslioi call effect ivelv replace oneit aircraft infissiont. Ilus allowing actual fii ng time to lit,
transferredI to othier phiases of traiinig.

2. ( bject i le assess iet 5 of p1 lot i g andl weapons del iverv skills are Iiigltly utseful inl %-10

traiiiing.

3. I ttlprovettie Its are ineeded in flt- d ispla auid controls at flit A-10t instructor stat ion.

t. Mla ii adv-anced inlstruct ionalI featit res are not futIll% utilized I~ livt- [I s. imnplying eithier that
Id 1iiay hlot ie reqiiredI for acli iev i g effect ivet weapoiis del ivery t ra iiuig or tdhal lt- ieIs nieed

itlore t railitg onl tdie list- of t lies,' featutres to) euihaine stiieult learunii1g. (202 piages)

21 Mulligan, J.F., & Bird, J.B. Guidance for maintenance task identification and analysis:
Organizational and intermediate maintenance. AFHRL-TR-80-21. AD-A089 918. Wright-
Patterson AFB. OH: Logistics and Technical Training Division, September 1980. Project
1710, Contract F33615-78-C-0o15, Management and Technical Services Company. NTIS. Thlis

repoirt was to develop guidance for Air Force. oilier Dl~o) agencies. at(itiuinisr. ill iI~ lisut- of
spec fit'ation~s coiilai iied inAFIll FR.-TR - 7t-54 to fulfill tflit- reqiireutntnts for mua il etilenauc task
idii'tfit'afion aid analyvsis (NTI & A). Sev-eral titw tyvpes of tech i ial dita. such'l as job giiide muali uaIs

(JC;.%s) and loigic tre', troibeslimoivig atids (l.Ws. ltimt' hiet'i atlopied foir use liv tln' Air Ftirce.

Thi,' dIeveltipineu o tf accurate au ne ,ffettive IG Mls auidI l.FT s re'qires hlat a it loroughl MITI& .% bet
aiceotiplisit't to pre'pa re tlie lai a base frolin wivifi it i t Ms alil I .TTA s are developed. %It prest'lt i,'
tin I si ta hI dat aspecifira titi ava i Iae it) est a bIisli J( M~s auid Ill' As is A Fl I RI-'I'R -79-5t. T Ii,'

gu ita 1144 dteveloptet li,'r, is to assist iii tflit- appl itat itit of t hat spet'tficat ion.

This report is toi lhe use'd as a hiandbook. .Au ovt'rvitw of MTI& .% processt's is preseitted followe'd liv a
list iuig of f'i titate'ita I rt'qii cli, ts to hIte pt rftirrtt't prior to tilt' attuaI start tif %1TIA.1i Once'* Ilhit

aitaIv sl las Nt't'tie kunomledgtae oI'tf tlit' prehli ii arv rt'qireiit'lit tf MTI&. Althe iaui book
Prtovides life, tirectitits tii bitw toi perfiriii MTI& A. It iiitlutles dt'fiuliols. proct'dures. planniig
dlata. staffi itg crite'ria. chit'tklists. suggested foris, and gttidli it'5 ftir rt'v iew. l'valttatitil. aiit

quality auit of vina& APrtuctts. ;iiant', is providetd for coiidtacitig MTI.,( k for jirograins willh
I .tgisfwis Support .l nalvsis data avaiIllt'e anIf for progra ins wi Ili dio not hay,' Ibis data. Vie'

gttitalit urti oide'd liv ltet spt'ti fit'altiti a tit its gti him ok art' si ahlt for life, protitreuliet tff

MI % ftor hitit i orga itiza titnia a lid i tt nie'dialti levtels of iua~ill em nil,,. 0I.1)0 page's)



22 Cooper, M., Imhoff, D.L., & Myers, D.C. Introduction of women into work groups in
traditionally male career fields: Annotated bibliography. AFHRL-TR.80-22, AD-AO87 067.
Brooks AFB, TX: Manpower and Personnel Division, June 1980. Project 7719, Contract
F33615-79-C-0007, Advanced Research Resources Organization. NTIS. ''lie purpose~c (of l i-
annotated bibliograplit is to ide nt ify prior researclit relevaniit to t lie inrd ividual. groupo. a nd
orga niza tionral factors involved in flit-'int rod ucition of womiei in to work groups in t rad itjoriall Ii tnia

career fielids. This sea rcli revealed thiat miost of f lie- literat ure Iias been coircerned (l i f lie- problei
hlat womnen experienlie rathier thian thiose, ine11(141 wl Ii give i osigli t to allevitatting flie- proble in - of

wmnin non-traditional careers. (30t pages)

23 Hritz, R.J., & Purifoy, G.R., Jr. Maintenance training sirpulator design and acquisition.
AFHRL.TR.80.23, AD-AO89 149. Lowry AFB, CO. Logistics and Technical Training Division.
August 1980. Project 2361, Contract F33615.78-C-0019, Applied Science Associates,
Incorporated. NTIS. Thie project ex~plored lite prcilleiiis of inarinte'nance training sintulatetr de4sign
anrd acquisition. TIie report (a) detscribes tile- resea rcii activities thiat were ;ierforiiied. (bh) dvibv le
te products and replorts produced, as well as tile reactions oif flite inteirded audiences ic) the4se

products, arid (r) pr-esents a list of proble~in areas. recoitinietidations. andi are-as foir future researchl.
The report describes ulit- procedures develope~d for designinig anti eoeom-enting otaintenalnce
trainers: ixe.. thie procedures for dereritirtiig %lien to uise a siniulator. file- priice-dures for
deterinining flt-e degree of fidelity of thie trainer coiporiefits. arid tflie pri-edurc's for selecting and(
defi ninrg t lie inrst ruct ional features cif tflie- iia inrie ance t ra inter. In add it ion. tflie- repoirt descri lis tdli

project .generated IS!) (n.structiontl Svsten lDetelopinent) IDerired 'irainiing Eq ipment Des ign
inodlel spect fica tioni anrd f lie- Iritn e IDeelopnneti I Sjcecifiio en fir Ito in aice ra in org Si,,,uthmotrs.
Blothi are inodel oir generic speci ficat ions. The ISI)-derivedl nrodel specification is used to1
cinon uica t e to f lit, Sv stei P rogranii ( ffiue (SPt ) flie- resulIts of f lie- IS I) anal 5i s (wit i r Ipc o
train ing eq iiipine it rie(1u ire meints). The P1rimie D evelopiien t NModel Spreci fica tion is used 1l ltle S1P10
to construt a proto reitieni specificat ion. wli tll contain s hot h train ing-orie ii ed aoru enogi neerinrg
rc'qu ireietts. Tie report also climselsses tninte prroilleiii areas: e.g.. t lie inc)(reasi ng e in piasi s for art
accelera tet acq uisi tion stchedurle. t lie lack of con t inualI vo ir un ivalions between ISI) anirI.sts antil

SP person nel. tlie reassignimen t of ISDI a nali ts anrd tflie- lack (if doc irne tat ion of corpoirat e
knrowledge. For eachi liroihilentt. rcitrndtiosatrati-siatiisare' offered. (2201 pages)

24 Cicchinelli, L.F.. Harmon, K.R., Keller, R.A.. & Kottenstette. J.P. Relative cost and training
effectiveness of the 6883 three-dimensional simulator and actual equipment. AFHRL.TR-80-
24, AD-A091 808. Lowry AFB, CO: Logistics and Technical Training Division, September
1980. Project 2361, Contract F33615-78.C.0018. University of Denver. NTIS. 'I'lie cos.t and~
traiinrg effect iveniess orf f lie- 0883 3-I) si niorlafter. as corn pa rced to ihat of opera tional I0883 itest stat iin

equhipinen i. fir ira in inrg i nterined ia te level F- I I I 11 iou iCS riaitenrance personrnel was e~ a itl eel,
The' Objecrti vi of t1I1is sI udl was ito i solate r. assrooln and field 1(herleirrianrce dIifferenrces as a fitt iclii
if tflie- traitnintg equi ptrrew used anrd tot turnpa:1re tdie costs ofi uisinrg di It %"tw systIis i tflie- exis ting

.%C raiin rg eeiurse. St uderits en ite'rinrg fliet ciiivi'rtc'r/Fliglit tCon~t rol Sy stemns instruct ion Mick % crc
ranrdorti l assignedl te orre (if futr basic ex~periiinta I groiups.

% i ro lle-slitertinrg pc'rfniriranee test a rid a PIroject elI Jobl PrcrfiviencNv t st wertde(lIopted anrd
ad ii iistered tci etitija re flie- train intg adeq uaci of flie- situ laticr ani actual test stat itt eu iine it.
Situdetit ari surperv isor fed Icwutp quest tenta i res wern' ad in iiiist cred( in fit-, fie'ld it) prov~ide add it ionalI
fc'edbae'k abiout trait)inrg ex~perien rces. It was fouti i at f lie, situ i a our anrd tflie- actual test stat ion
eqnuipmienrt were e'qually capabile ofi training stutdenits. It is hn~pciesized tiat a iiniter cif
enuvtrenniital fae'tors. wliie'ii we're tnted. riay irave reduced tie Iikc'li hood of oblserv ing significatt

fiedforine diffe'rences antiong expjeriieniral groirps. Thvese factors included shift irg training
cibjectives arid clamsrooni foritiats. e'quiptnewn rc'lialiit. ch atnginig jolt requirenrieris. andI lavk of a
clearly defined role for #fic' sirnotlafor in training.
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The life cycle cost.model used to couipare actual and simulated equipinent indicated ilia using
actual equipment was approximately twice the cost of using tIle 6883 simulator for training. Since
tie 6883 test station was found to be one of the more reliable stations, it was livpothesized that. from
a total course systems standpoint, the cost savings might be significantly higher. Although this
investigation was hampered by the lack of systenis-related cost data. ibe cost of alternative strategies
for integrating simulators in tie training environment was explored using a scenario format. (122
pages)

25 Thomas, E.L., Newhouse, D.A., & Hankins, R.J. Human resources data in weapon system
design: An initial plan for development of a unified data base. AFHRL-TR-80-25, AD-A093
282. Wright-Patterson AFB, OH: Logistics and Technical Training Division, November 1980.
Project 1124, Contract F33615-78-C-0010, Clemson University. NTIS. The objective of this
study is to establish an initial plan for developnent of a prolotype unified data base (W)B) and of a
dala generating technology base (I)GTB) of human resources inforimation for use in weapon svstelo
design. The total study consisted of four tasks: (a) existing Air Force. Army. Navy. and otlier data
svstenis which could support tie UI)B were reviewed. (b) the weapon sysem design and acquisition
pro ess was assessed in order to establish Ihe concept of operation of a I')B. (c) user needs were
idetified in terms of Ibe adequacy of tire data systems ivestigated. and (d) an initial plan for the

developnienl of a prototype UI)B was established based on tlie results of tie first three tasks and on
an industrv survey. This report addresses flie fourti task in wlic (a a concept for ie {DB was
developed. (b) a concept for the operational use of tile UI)B was developed, and (c) an initial plan
for tile developnent of a prolotype I')B/)C'TB was established. This developnent plan addresses
lie initial struclure. contenl. and process for a prolotype lJ)B/I)GTB whicl is evolving in a

lieuristh, nianne~r. (70 pages)

26 Siegel, A.I., Federman, P.J., & Welsand, E.H. Perceptual/psychomotor requirements basic to

performance in 35 Air Force specialties. AFHRL-TR-80-26, AD-A093 981. Brooks AFB, TX:
Manpower and Personnel Division, December 1980. Project ILIR, Contract F33615-78-C-
0032, Applied Psychological Services, Incorporated. NTIS. . description of tile perceptual/
psyliholnolor ability requiremiens for perforining Ihe tasks of various Air Force carcer fields was
s1ghl. To ihis cod. an analysis of Ihe literature relating to taxonomnies. mieasuremient
('onsideralions. and job analyses was ((onpleed ito estalilisi appropriate ilelhodologies. This vielded
a laxonoilv ('onlaining 13 per(ceptunal/psvioi olor (lasses along willi lecliniques for collecting Ilt

required data. Tile ielhods were first iested in Iwo career fields an( lhen. after appropriate
revision. were applied in a large scale data acquisition effort which included 35 ir Force career
fields. This work included over 800 job incumnbenls a It) .ir Force bases. Itigh and low perceptual/

psyclioniotor ability requirenmls were determined for eacl (if 35 Air Force career fields. Indices of
profile siliIarilv indicated Ihat Ihe peretpltiIal/psycholiiotor requireiments for ilost career fields

are. in part. unique. A factor analysis of he datia indicated tihal Ile percepttal/psyclholor abililv
taxoinMv (an be described In three factors: visual. auditory. and mianual factors.

Tin comclusions of tile sludy point to: (a)t lie adequacy of the ta xonomV for describing the

per-eplual/psycioniotlor requireienlts of Air Force career fields. (b) te liut ilitv of tlie tcliinique1iiipo'hy'd for futire invesligalions of Ibis sort. (ir) the parlially unique perc-eplual/psy-homotor

req uire menits for various .\ir Force career fields, a1(1 (d) the adequacy of Ilie presenlt effort as a
basis for perceptuaI/psy hlmiotor test developinel for use as ai aid in (areer seleclion and
classification. (252 pages)

27 Imhoff, D.L., & Levine, J.M. Perceptual-motor and cognitive performance task battery for
pilot selection. AFHRL-TR-80-27, AD-A094 317. Brooks AFB, TX: Manpower and Personnel
Division, January 1981. Project 7719. Contract F33615-79-C-0004, Advanced Research
Resources Organization. NTIS. % retvie of tlie li erature on pilot selectlion and training.
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pe'rcepliual-ilor prot''ss"'. and cognitive p)roce4sses was condutled. The objectives of thlis review
were: (a) to identify pereeptual-niotbr and cognitive tasks that deinistrated reliable individual
differences in performiance and Wb to identify perceptual-itotor abilities and c'ognitive' processes of
dentionstrated iltiportance it) successful piloting behavior. Front flis review, a set of tasks werre

identified thiat lapped thie abilities and jpr(('l'554s imiportani to piloting and thiat shiowed evideince of
prolducing reliable individual differences in) perforinance. .A(coeptual frainework inakes explicit
tlie link between lilt- tasks selected and thfe requiremnents for successful piilot performnance. Th'lis
resul ted fin a large 0 u inher of tasks w Iii were candidates for inlusioni in a pilot se'lect ion task
hpat ten. P'sychionetric and praginatic criteria were applied to tile- tasks in lite candidate pool.
restilli g in thle idenli ficat ion of 15 tasks for inclusion in lile- final task bat tery. Thiese tasks span thle
perceetuaimoor and cognitive doniains. wilt ispecial emlphlasis on attentlional and decision-mnaking
performiance. The paradigmns for tile- selected tasks are specified in detail to allow for ie(
developmnent and i niple oe n tat ion of the tasks onl a comiputer syst eli. anid a n u iiher of Iinipl ica ions
for %alIidalion of tile- heatten are- provideld. Tile tasks incluided in lit final hattc'rv are- Pe'rceptual
Speed. ( onipiex Coord inat 1(11. ( om pe'lisatory Trackinig. K inest liet ic Se nsittiv it v.*Route % a 1king.
Seletixe \Atention. Tnime Sitaring. Encoding Speed. MeniitalI Rot at ion. I et Recognition. linii tedilte!
D elaven 1enor. D ecision Making Speed. Probability Estiiination. Risk Taking. and Embhedded
Figures. (104)~ pages)

28 Borman, W.C.. & Rosse. R.L. Peer ratings: Scoring strategy development and reliability
demonstration on Air Force basic trainees. AFHRL-TR-80-28, AD-A090 325. Brooks AFB,
TX: Manpower and Personnel Division, September 1980. Project 7719. Contract F33615-78-
C-0041, Personnel Decisions Research Institute. NTIS. Peer ratings were obtained front over
27.000 Bt as ic Tra ine'es. .An effectik Im' et i od %%as d'e eloped for scoring tilvin byv aigebra ica liv
stiloll li t-i hels itivei anid negalti vc ratings. % inod ificalIion of Iliet Sped riia n-firow i heroplt~ee%
fueritla was uised to) det erln int iii errawt'r reIia lilit v coe fficie mits wliicl uwre adjotsted tift life nea n

imorilier of trainees in lite flights. Theu pe-er ratings yielded inifornl hilgh interrater reliability'
cof'ffivirm ts lvii iI i m)l inca i'd su bst anit ialI agreeme itl anmioiig raters. It was ((111(1uded tIial thtie 1'ii liod

developed focr mlerin i g pever ratings froin di fferent size groups was %altiua he canmd coul lieb~ applied Ico
st anida rd ize foci re peer rat, ogs. Pever ratings lt i s show promoisi luir pe rforina 111 a ppra isal % ie ii

noroned uisilg thiis inet hod. (72 pages)

29 King, G.E.. & Askren, W.B. Human resources, logistics, and cost factors in weapon system
development: Methodology and data requirements. AFHRL-TR-80-29. AD-A093 353. Wright-
Patterson AFB. 011: Logistics and Technical Training Division. November 1980. Project 1959.
Contract F33615-77-C-00l6. Dynamics Research Corporation. NTIS. Th'iis report descrilies a
fWet odQohg is Iti) idm Is sefu ftor appl~ log ii tii re'sott rves. logistics, a nil cost factors ii %t e'ipem

siAtel iavqulit 1411 Jerlgrallls. Thie lic't Inidologi . tl'rllledll tm coordinated lillal re'sucvle

teciimueeiog ((.1 111'). %a' de~elueped froiin iit oegrat 1(11 of fi~ e Iiidikidimal Ilullan re~linilli

ti'cliiiciliigies: lildi it'iie'lli iabiollse'r iiiodl'i 1i. I insit ol lo 414e'l -el 'opinm. jolt giidl

(ll'vilolielt. iial resou rces iii decsigotiIradehoffs. anld svsteiiott lcrsllip cosl log. ' 4:1111l1H'

imic't iodolog oplerates frolI it cotseldat'd data base (:10 hih) s11 integrates data frdllo di'ew ft.e

teclifologies into a1 sicigh' data soordc'. Tihe CIilIiT iol'tlicedolog hla- t tolt lin c~ ahiahlilit ic': (A It
ran a"Sess tlilt, limcpact of1 iea~elin Il' ii allerliati e'iqielw~ dlt'iglis and14 sulpport plans 4off litlial

reot-e.lois tics. and IIE it lll'rs 111144st . ad 00 Ic if (-ft iltol il~'dl ;it 'gra tld oillt id 1111'i-

personnllel. trailillng. imil te'llliledl illalimal plrigraill for liOw t'le Thle 11 IIRI , lr'hllolog i
iincih'ivitel It% a miicte'r 4e ifioi ll hthr lipe'ralt'l iol.,l. olitmal oerile'lolv11l'l. andci;1 ta'lll i'

herove(lres. Thelc Cl II lias hiolt lcmitlter data fIle- aii i ard ropll dlah i'. tl1e crt~iliooio ll t-e
11faned t1l4' CI th is ba~sed op11 1 roepioail struiiittini'd till' re'-l iol a pe'litiar% I r~o ofi)ii

till' vlcel ca1 
st ricoire cisi ng data froinll t-c %dl~ahnco'i l hiiii ii S5IV( Il.* Transport S%'1-1'1l

avilitll ,rogralii.



30 Wooldridge, L., Kelly, M.J., Vreuls, D., Cotton, J.C., Martin, E.L., & Norman, D.A. Adaptive
performance testing system for surface attack tasks in the advanced simulator for pilotI
training. AFHRL-TR-80-30, AD-B053 504L. Williams AFB, AZ: Operations Training
Division, December 1980. Project 1123, Contract F33615-79-C-OOO1, Canyon Research
Group, Incorporated. DTIC. Current teclitiques for assessing a pilot's progress thlroughl flightl
training are' often inefficient and mnay introduce various fornis of bias into the testing situation.
Tbese limitations could be overcome thcrough fihe use of all autoniated adaptive performance testing
systein. This doc-unent details deveiopmnto of anl automated performance testing systemn for A- 1 C
pilots undergoing training onl controlled range ground attack patterns onl tile Advanced Simulator
for Pilot Training (ASPT). Included are descriptions of recommtended test itemns arranged into a 20-
step testing syllabus. a candidate performance measurement structure, and a preliminary adaptive
testing miodel. Also included is a functional specification for imipleientat ion of thiis systemn on thie
ASPT. Finally, the report contains plans for lte empirical development and refilnment of tlie

Adaptive Performiance Testing Systemn. (76 pages)

31 Hazel, J.T., & Finstuen, K. Non-aircrew officer positions: Determination of grade
requirements. AFHRL-TR-80-31, AD-A093 283. Brooks AFB, TX: Manpower and Personnel
Division, November 1980. Project 7734. NTIS. For over 20 years tile Air Force has needed a

systemnatic mnethod to establishi officer grade requirements based on job content and responsibility.
The mnajor objectives of this studi' were (a) developmnent and large-scale field-testing of a reliablet and systemiatic niethod by wich Air Force Management Engineering Teams (METs) could
deternine tie appropriate grade levels (Lieutenant to Colonel) of non-airerew officer positions and
(b) application of this Officer Grade Requiremient (OGR) techinology to a job) samlple of sufficient
size to estintate requiremtents for tie non-aircrew force and various officer utilizationi fields.

To test tlie techinology and inake projections of grade requiremtents. 950 raters front 122 Air Force-
wide METs collected and evaluated over 11.LOW officer job descriptions. Ini addition, ratings were

obandon a sample of jobs whichi had previously been evaluated by a[QVA oiyBad
variety of analyses were conducted to determniet tle reliability and accuracy of the MET application
antd t lie stability of [ble data onl the I I .4)4 jobs for mnaking p~roject ions to lie total non -a ircrew force.
Ani integral part of lte analyses was thie (levelopltent of an integer-weiglitedl eight-variable policy
equation and a grade contversion table witiich represent the svsteinatic iiietiod for M1ETs to US(, InI
determnining non-aircrew officer grade requiremets.

Findings revealed tliac MET raters couldl accturately and consistent ly apply Ilie tech ctology. and( thlere
was contsiderable assuranlce of a stable base frout whichi to ntake projections of grade requireni-ls ito
tlile n(,n-aircrew force. Comparison of hlese projected requireieits withi currenttly aut liorized grade
levels revealed that ibe presentt non-aircrew force hiad fewer aut itorized field grade positions lliai
was indicated by thie OGR techtnology. Tltis differenice was particularli strikintg at thie itlajor grade
level where a substatial inicrease was indicated. Contparisott of athorized versus OCR stated
rc'q irelinen ts also inid icated t ha t inIipleItnt oat ioi of tleie OCR tech tolctgy wotuld prodtine' sign ificat
clia ogIs itt stated grade r'q liretn en ts for ina ot'(ffice'r ut ilizat ionl fields, Ini sonte fields there wonld(
be a ge'nteral dlowntgradintg of jobs. wltilc' It othlers. thtc're would be alt upgrading of jobts.
Recomn 'idat ionts re'gardlinig usage of certaint fi ndlinigs fron t he study1 were providIed(. (72 pages)

32 Finstuen, K., Matthews, G.N., & Pope, W.H. Management engineering team application of
officer grade requirements method. AFHRL-TR-80.32, AD-A093 508. Brooks AFB, TX:
Manpower and Personnel Division, December 1980. Project 7734. NTIS. Thiis report preset-,s
detaile'c results osf a large scale Mautagente'nt Eniginc'ering Te'at, (MET) application of tle Officer
Grade Requmire'menits (0OCR) ntc'tioclology. Thie OCR techinology was applied to dlerittite tlie
appropriate' grades fcer tott-aircrew Air Force oifficer posit ions base'c ott job c'ontent acnd
re'spontsibility. Blasedc oil data fron ove'r I L.04 position dcretiptionts c'ollected by METs antc MET



ratings of a representative sample of descriptions from the original O(;R project the following major
steps were accomplished: (a) development of an efficient linear regression equation for grade
determination. (b) construction of a stable grade conversion table, and (c) computation of validiti
and reliability information concerning MET rating behavior. These analyses indicated that METs
apply the technology in a systematic and reliable manner, resulting in a defensible statement of tli(-
appropriate military grade for a given non-aircrew job. (70 pages)

33 Lyon, D.R., Eubanks, J.L., Killion, T.H., Nullmeyer, R.T., & Eddowes, E.E. Pop-up weapon-
delivery maneuver: Use of pilot self-assessment data in analysis of critical components.
AFHRL-TR-80-33, AD-A091 229. Williams AFB, AZ: Operations Training Division, October
1980. Project 1123, Contract F33615-77-C-0054, University of Dayton Research Institute.
NTIS. Performance of the pop-up weapon-delivery maneuver by F-4 pilots and Weapons Systems
Officers was analyzed by collecting detailed ratings and reported errors on segments of the
maneuver. The major result of this analysis was that rated performance on the final few seconds of
the maneuver, during which tie crew is trying to execute a constant angle. high-speed dive. is
clearly the best predictor of weapons delivery accuracy. Training imnpli'ations and issues related to
the use of self-assessment data are briefly discussed. (30 pages)

34 Allbee, K.E., & Semple, C.A. Aircrew training devices: Life cycle cost and worth of ownership.
AFHRL-TR-80-34, AD-A094 704. Wright-Patterson AFB, OH: Logistics and Technical
Training Division, January 1981. Project 1710, Contract F33615-77-C-0067, United Airlines
Flight Training Center. NTIS. This report presents a life cycle cost model that was developed to
use Air Force accounting system data to determine the cost of airerew training and to differentiate
between simulator and flight training costs. A hierarchical cost model is presented that relates
training costs to cost interests of various levels of Air Force management. Sources of cost information
are specifically identified. Selected cost data are presented. as is a computational example of how to
use the model. Recommendations are made for enhancing the accuracy of somtie cost data. Training
device worth of ownership also is addressed. Worth is defined as benefit: a procedure for
quantifying worth is described. (2-8 pages)

35 Caro, P.W., Shelnutt, J.B., & Spears, W.D. Airerew training devices: Utilization. AFHRL-TR-
80-35, AD-A095 071. Wright-Patterson AFB, OH: Logistics and Technical Training Division,
January 1981. Project 1710, Contract F33615-77-C-0067, Seville Research Corporation.
NTIS. This report, prepared for personnel responsible for effective and efficient use of aircrew
training devices (ATDs). identifies factors which influence ATD utilization and provides guidance
concerning ATD use. Information upon which tie report is based was obtained from reviews of tihe
professional/technical literature, observations of ATI) management and utilization practices.
interviews with personnel involved in those practices, and visits to manufacturers and R&I) I
agencies. Principal topics of the report are (a) complexity of aircrew skills learning and adaptalion
of ATD usage to requirements for effective and efficient training: (b) structure of ATI) training in
relation to the skills being trained and ATi) capabilities: (c) instructor selection and training.
management of ATD instructors in ways consistent with effective instruction: (d) development and
maintenance of attitudes among instructors and students conducive to a favorable training
environment: (e) assessment of ATI) training effectiveness and use of assessment data to improve
ATD training: and (f) maintenance of training quality after ATI) programs become operational.
This report is one of seven prepared under the Simulator Training Requirements and Effectiveness
Study (STRES). (162 pages)

36 Semple, C.A., Hennessy, R.T., Sanders, M.S., Cross, B.K., Iteith, B.H., & McCauley, M.E.
Aircrew training devices: Fidelity features. AFHRL-TR-80-36, AD-A094 665. Wright-
Patterson AFB, OH: Logistics and Technical Training Division, January 1981. Project 1710,
Contract F33615-77-C-0067, Canyon Research Group, Incorporated. NTIS. This report
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presewis relatiishtips betweeii airerew I rainiing requireineits aiid aircreis trainilig de, ice (AT)
fideliti features an~d degree's of fidelity. Researchl aiid operatioiial experiencie iniformiationi was used.

Fidelitv refers to die degree to % iiii'* a lid responise cliaract erist ics of ATI)s allow for Iit Iv taroi ig
anid prac'tice (of spetcific traintig tasks. Visual system fidelity is addressed fromn the slaodjxniits of

visual systemi jplysil'al designt anid Ira in iiag effi'et i enf-ss. I'latforin mot11ion si ste Das a ii ii tiir

relalliosh ip tol train nlg effective ness. efficitiicy an user acceptance- are addressed. Tite designi mlid
use of force cue ioig de% ices (e.g. G-seats antd arm loaders) and t ivi r rela tioosi it) platform ioo(11 io
aoid % istia sy stemii cuies are discukssed.lico't 11(tua I tra iniing effectiveness fra nework is pres'aa ed
for uise ini assessi iig tie t raiii inig i-al ae of iot ion and forct' 'upii g. Fl igil c lla raclerist ils fido-lI .t or

lie reprodutit of ai rcrafIt control aid response liaracteristivs ini ao i T!). is e xaiined to

detlerii lie inlst rultiiai valutes of 'lia ing ani ATI - fe.el'' like its aircraft coun terpart. .Acoiwici 1 tua I

fra inework is presewi ed to gu ide trainiing decisions abu 111 ilie tieed for iiigli fligli I cliaracterist ics
fidi-l it v. The( intieract ioni of visual avtid Illt ion si- stemi cues is dliscussedl ini terns oif effects oii I ra ii g
and11 perforanr toe (itdlay s bet %ii related (uies. (200 pages)

37 Prophet. W.W., Shelnutt, J.B., & Spears, W.D. Simulator Training Requirements and
Effectiveness Study (STRES): Future research plans. AFHRL-TR-80-37, AD-A094 625.
Wright-Patterson AFB, OH: Logistics and Technical Training Division, January 1981. Project
1710, Contract 732't15-77-C-0067, Seville Research Corporation. NTIS. This report. prepared
for Alir F'or( persoinnel responlsible for thie Ilcielopient arid executioni of future prograims of

resea rch Io 0die designi. d~evelopmflet t. arid( use of a ircrei Ira iiii ng deyvices (A TI s) . presents top ils to

be coos~d. r..d iin tlie developniew itf fiuure ATI) researcl i programt inrie. lpics were dvelopt'l ini

tie course ',f tie Stim-lator Trainiiiig Requiretielis and FPffectiveniess Slt id (STRES). (hit' olijtct ie

oIf STilES !. o identify gaps ini ile Itechnology blase tiat uniderlies t lie developnet andti ist of

AV), % . i-- t. ieeds were iueit'lt ied on tie basis of reviews of thie si 0 u la titi resea rci lit era tlire:

(dbscrval imns ailt iterview S 101(1 ctell at a wide vaa ntv oif Simulator traiing agenicies: iriterviels5

aiid( d isciis~iotis witili si li ltor resea rcli. proctie iil. iilainageinew0t. and designi person tioe : anid
vooilar' - :iis of sutggestedi topics wit i plants oIf various V171) researti agellcies.

'vlie re'port pre'se'nts at basic list ioig oIf I I I powll tial researcht topics. D e tai ledl rtsearcll 1dpa os we re
developed for 21I of die'st topics oif I glle'st priorityv. Eac Ii plao nclu des: (a) probit'iii stat teiitii: 0I))

resea rli ove'rv it'i: (u) a iiai ltit req niremeliltls: (d) suggeste'd ('xIIIri men ia I111 ivicidologv : (e) s11 jects

re'qirEeents. Mf tia a id leu ion a iid anialvs is pilaits: (g) faci litie's reqiireml s: ali 001 i proij'c ted'

selte le 1' an n11iiaimmoer reqiirte'lits. I ess de tailed lis1 a rt' prese lttd for iiiii 01'illi ila I ItIpic

(178 pages)

38 Spears. W.D., Sheppard. II.J.. Roush, M.D., 11. & Richetti. C.L. Simulator Training
Requirements and Effectiveness Study (STRES): Abstract bibliography. AFHRL-TR-80-38
(Part 1, AD-8054 784, Part 11, AD-B054 825). W right- Patterson AFB. OH: Logistics and
Technical Training Division, January 1981. Project 1710, Contract F33615-77-C-0067.
Seville Research Corporation. NTIS. This re'port presents toiiprt'ieiisive albstralts of 190) rl'se'lrl
a il(Ilti'd ~ llt i repoirt s av;id ot tr dotra ne'wts re'la ted to ai rcrew Ira in intg tei ies (ATI )s). .% b iroadi

raigi' tof topics is rt'presi' ited: de'sign . oetrat ito . ati nh 'altaiton (If simui tla tofrs anid sioiii iht hr

s stells ehsecia..lly Visuaa11 wi ii i/flilce l'liing sy-sletni s: an 111111atll pe(rformriia it'( e'asaire'an. iii
IllstIr111't ia sliplrt feaI tures: arialI s is of %7ID Ira iing pr'ogr'a o rt'quInrtients: 111'l) iraiipiug

le'tllods: '-a Iot ililis tif VI'D tra iii iig: I lii0agt' iii' lo f %rl) Ira iliog: costs of Vl'D s ari 11( I)'

Iraiiiiihg: anti wort ii of VTI ) ow tie rs lii . 'I' lese abst ra(Ils supporte I' lit' iiera II Simui Iltor 'lra ill Iiig

liIt ii rt' lillts amnl Effleii ess St uth (S'l'II S) by prwitliing itiol e'rs of I it' res'a rt'hi te-aiii ill, i

dietailedl suammiarie's al t'valti oiis (if rt'ltii llt'mtiilis. Th'ik r'teport is 4110' tif st'v'n prepbaredh

(ltrioig S'lRES. (71 to) pges)
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39, Foley, J.P., Jr. Occupational analysis technology: Expanded role in development of cost-
effective maintenance systems. AFHRL-TR-80-39, AD-A092 557. Wright-Patterson AFB, OH:
Logistics and Technical Training Division, November 1980. Project 1710. NTIS. Tie olijecti.
of this study was to refinie and coordinate occupational analysis. jolb performnance aids (iPAs). and
elelien is of I lie instructional systems developmnent (ISI)) process for task specific inainlenane
training. More specifically. lit- lprpos was to interrelate techiniques for Task Identification and
Allailis~ (Two A (front tilt techinologies for J!As and task-specifiv (SI)) and data gathieriiig
tech niques for oiccupat ional a nalysis. Occupational a nalysis and TI& A canl funct ion as
Coiti leiiieni a ry teclinologies for iliaJor implroveinenis in Air Force mnaintenance. lloweier. a
coinJarative, analysis wif TI& A and current occupational analysis ted inologies indicates substantial
incoipatihilities imetweenl ti hem. Tilt Task Identification Matrix (TI-M) of thie TI& A technology
identifies specific tasks for eachi specific hiardware to which-I it is appIlied. Snech specific tasks are
(lescrilled in ternis of inaiiiteuiauce functions (suchi as checkout. align, and troubleshioot) couplted
wit hi anl appropriate portioni of tlie hardware lieing considered. In contrast. althoughi using simfilar
na in tenlance fu nttions. the occup~ational analyi Ielnology idenii fies sets oif hieteroge neous
mnaintenance tasks across anl Air Force Sp~ecialty Code (AFSC) wiltout regard to tlie sp~evific
hiardware in tIle- AFSC: this liardlware is frequetly of varyling vintages of design. By neglecting the
real differences amiong tasks wiltin tlie samne set, fromn hardware ito hardware. current occuitatiollal
analysis resuilts in oversimplified and distorted p)ortrayals of job) content of nianyinuainiemiance
AFSCs. %lore sensitive occuliaiional analysis )rnoc(dures shiould bet developied aiid used to gathler. to
anialyze. acid to dislolay job) data generated. Proposals are made for exp~anding the capability of the(
teclinIology liy gal hen ng in foriiiation on ha r(wa re-specific b~ases. w hic i in akes p)ossile tille

rejlirting of results iii termis (if hiard wa re-spoeif ic sets of tasks. 1'hiis hiardware-specific feature

periniits (tata to Ilie ga thlered against i n ort ant fra toes of referen(ces oilier t han A FS( :. suchi as hi a
inajor weapon system. by groups of w4eapon tSqlis ~ najor coinlianrd, or by inainite nance unit s.
TI'le use of hiardware mnanagers froin the( Air Force Svstetins .oinand or Air Force Logistics
(.01iiaiid. as readily available sources of hiardware-specific information, is i)rop~os(l. Proposals are
also iiiade for ga thelieng anid display inwg d( a coniceriing act iviities w lach normna li are corn inon
ll'iie his of many ma in lena nce tasks such as thie lise- of test e-q uipinen and hiand tools. A )Iolt ae

a nalIises (f datia ga thIeredl oii these iases w~ill ident i fy i in jiort a tt ernis of pe(rson iit' I/jolw/ ia rdi% are-
relat ionsliips for reclustering of hiardware for iniproved ulaintenance spe-cialty c'ode4s as well as for
cost-effective appllic.ationls of task sp~ecific- (S) and full%. lrrocedriralized (FP) JPA techinologies.
One' such iclutst ers are- idenii ified . t hei r specifie task co(ntenlt (-al Ii e ascertained ancd a na lvzed for
task-specific 151) a iid F PJ PAX develojtiiienti using ii ie TI& A techlinologv . Such reclusterin1g. (luIle'd

w iii ilthe use- of FF1 PA ancd task specific ISI). woould resul t il itletter p)ersnsinel assignment ptract ices.

inocre cost -effectvit utlizatIionr (of A'i r Force mia ifower and oniproved iiiain ii' anmce. 'I'lese
iniprovelilen is woul li1 e fritlien reflected in ,;u list a itia I re d mlions in it- life clde costs oif

owniershli p of h a rdwa re syiveins. (28 piages)

40 Denson, R.W. Team training: Literature review and annotated bibliography. AFHRL-TR.80-
40. AD-A099 994. Wright- Patterson AFB, OH: Logistics and Technical Training Division.
May 1981. Project 1710. NTIS.'% rev ewt of Il ii literature (nw ain tra ininwg is presen I id. Tlie oucire e

inaeril ws drk-d foingovern ineiit doviniiie'ns. iiidist rN reports, journial an ides, and hoooks.
iliteri oths lrieffrt itws it) onduiiil a coiprehiecisive rev.ie'w of tile, leaeii t raininig literal ire iiiI

order 1t ill 1ish a liase line of w Iia I is curmenithy k nownw an to1 c idelii on re-olved iteliiiica Iis i'

reheva nt 1to i r Foree tea ii tra in ing. In add itinn. recoin tiwe itlion, conicerin g i lie ino(st lIl inralit
areas for Air Force leait trainiing Ral ) were lo lie ialic lit attemptl~ %as 11ade14 to Ile' a,

4'01111wie Iiesi vi' as was coniside red( Ilnal wa . Illocuiniii u (a ted prior tol 1 itif anid di lire pe md ra ne
of re'sea rchi oii sina I groul p liha vior wit liini a social lisve'lteehogical cotext we~I4e're IipoileI ii a fe%

re'presen Ia I il revi ew art jels. Hundiclreds (if seotre' tlocuienl Ie4.re inii 'tigalI itoI illit a ii just iii e

INt rele'vaii re'ponts t hat fecuas on1 elefinlitiwinal issue's: icidivielial. tkand weaini vhiaraclie'nps ofee
te'ai t raininig: ilii role eof feeeliiack: pe'rforinaiice ecije'ctii es: iea-urenient ande c vahiat nil: atid t lie'
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p~otenltial of instructional system deeomniorefciell triingfI. Tbe appendi conain anll

annotated bibliography. The review is intended to serve as a basis and a resource for the
inproveinent of tlie state-of-the-art in teamn training. (54 pages)

41 Kron, G.J., Cardullo, F.M., & Young, L.H. Study and design of high g augmentation devices for
flight simulators. AFHRL-TP-80-41, AD-AI09 127. Williams AFB, AZ: Operations Training
Division, December 1981. Project 6114, Contract F33615-77-C-0O55, Singer Company-
Link Division. NTIS. The pl'vsiological effects of' accelerated flight( are considered to contain
perceptual informnation important to vehitcle control and contribute to defining flight envelopes
accessible' to (lie pilot. .%s suchi. these effects,. or acceptable surrogates thereof. miust be considered
for inclusion within ground -based devices designed to train pilots for their flight mnission. This study
investigates the pliysiological effects of accelerated flighit wit hii tlit- cardiovascular iusculoskeletal'.
visual, auditory, tactile, anid respiratory sy stems. The study advances conceptual designs of
researchi-oriented dev ices thoughit capable of inducing, in t ie u naccelerated state, the perception of
accelerated flight physiological effects. The authior% conclude that one- of thie mnost iniportant effects
inipacting vehicle control and successful mission e~ecu'ion is l(oss of visual acuity under accelerated
flighit conditions and propose a dlual effect inatrixed tiquid crystal variable transparency visor to
replicate Ibhis effect. :k miat i model to simnulate the effect is also presented. The study contains a
bibliograpliv of 277 references pertinent it) accelerated flighit phiysiological effects and equivalent
simulation device design. The study presents an appendix containing ami annotated bibliographyv of
133 references. (C 41, pages)

42 Clymer, S.J. Software partitioning schemes for advanced simulation computer systems.
AFHRL-TR-80-42 (Part 1, AD-A096 187, Part 11, AD-AO96 456). Williams AFB, AZ:
Operations Training Division, February 1981. Project 6114, Contract F33615-78-C-0013.
Systems Division, Teledyne Brown Engineering. NTIS. The overall objective of this study was to
dlesign software partitioning techniques thiat can be used li Air Force to Ilartition a large flighit
simulator progratn for optintal exet utiofi (pi alternative configurations. Thle results were a
inathieitatical miodel whichi defines chiaracteristics for an optinial partition and] a mianually
(jenionst rated partitioning a Igoriltbin design whtichi inipleien ts lieu rist ic controls based oil the,

inathemiatical mnodel statemient. (l4O2 pages)

43 Clymer, S.J. Advanced multiple processor configuration study. AFHIRL-TR-80-43, AD-A 101
919. Williams AFB, AZ: Operations Training Division, May 1981. Project 6114, Contract
F33615-79-C-0003, Systems Division, Teledyne Brown Engineering. NTIS. Thiis document
constitutes thie Final Report for thie Adlvanced Multiple Processor Configuration Study perforoned to
Teledyne Brown Engineering (THE) under Contract No. 1 33615-79)-C-HH) with the tInited States

Air Force Humian Resources Laboratory (FR).The overall objective of thlis study was to providle
lie- Air Force with techiniques for determnining t lie effect of alternative mutltiple processor

eonfigurations III training siumlor performiance. This report summiarizes thie analysis amid presenits
the baseline sto elnqeidniidbIistuy. Recommnendations are inadle concerning thie

adaptation of thiese itechniques for comnputation subsystemn designs prior to their prototype
developmient. (121 pages)

44 Cascio, W.F., & Bernardin. H.J. Court cases relevant to employment decisions. Annotated
bibliography. AFHRL-TR-80-44, AD-B055 755L. Brooks AFB, TX: Manpower and Personnel
Division, February 1981. Projects 7719 and 7734, Contract F41689-79-C-0040. McFann-CGray
& Associates, Incorporated. DTIC.'rThis annotated bibliographiy consists of 232 court cases dealing
Witll) ad verse iinipact . untequial opport nit v or pay . anmd bias in persontnel select ion. classi fica tioni a nd
evl I i ion sy-t itns. lIn reviewing case- law frot Jatita r% 1 971 to 1 980. thie authors atitellpt tIII

sit inia rize only t hose c-ases thtat appear to have potential relevance for %ir Force personnel

prograniis (or policies. Eachi an nota tion provides t lie case reference, case soilrce. couirt deisioun.



critical cases cited as a basis for the decision, evidence of adverse impact. evidence of job-
relatedness or validity, type of selection procedure. factors impacting the decision, effects of expert
testimony and implications for personnel policy. (478 pages)

45 Eddowes, E.E., DeMaio, J.C., Pierce, B.J., Eubanks, J.L., Lyon, D.R., Killion, T.H., &
Nullmeyer, R.J. Skills maintenance and reacquisition training research program: Tactical Air
Command preliminary evaluation. AFHRL-TR-80-45, AD-A095 826. Williams AFB. AZ:
Operations Training Division, March 1981. Project 1123. NTIS. The objective of this study was
to determine if flying skills could be identified. defined, and measured. It was part of a program to
develop quantitative, objective procedures for the efficient management of aircrew training.

Figliter pilots were interviewed to select sample tasks. specify pilot actions required to performi
ihem. and identify and define the skills involved in their performance. Analyses of the pop-up
weapons delivery and low altitude tactical formation tasks identified six skills: planning. recheck.
discriminating. anticipating. deciding. and controlling. Skill measurement procedures in which
pilots rated tleir bombing and formation flying performance were developed. Skill ratings were
collected to evaluate the measurement procedures.

Contingency clii square analyses disclosed significant relationships between skill ratings and bomb
scores. Multiple regression analyses of formation ratings indicated thl position keeping and visual
lookout were significant components of formation performance.

The validity and generalizability of pop-up and low altitude tactical formation skill measurement
techniques were investigated in a subsequent operational test using aircrew personnel of five fighter

wings. Data fron this evaluation confirmed tie findings of the earlier measurement development
efforts. These results were interpreted as evidence of the validity of the skill neasurement

approach. (28 pages)

46 Rueter, F.H., Bell, T.R., & Malloy, E.V. Capacity of Air Force operational units to conduct on-
the-job training: Development of estimation methodology. AFHRL-TR-80-46, AD-A091 228.
Lowry AFB, CO: Logistics and Technical Training Division, October 1980. Project 1121.
Contract F33615-78-C-0058, CONSAD Research Corporation. NTIS. This technical report
documents tlie development and initial eimpirical testing of a practical metlodology for esti maling
the capacity of Air Force operational units to conduct on-lhe-job training (OJT). The nethodologv is
based on a conceptual model of OJT capacity that describes the- complex interrelationships among
the level and quality of mission performance achived. aidl tie amount and quality of Iraining

provided, by an operalional unit. The unit's capacityi !. conduct OJT is lien determined as Ile
maxiIII 11 am1ounl of training sustainable by tlie unit wiliont compromising establishied Iraining 
quality and inission performance standards.

The model has been empirically tested by estimating its basic s1ructural equations. to ile ex~te'nt
possible. using existing data for six operalional units. Despiie substanlial liinitalio in data

availalbilitv. Ile emcpirical analyses reveal, for all units studied. a persislent aned strong inmers'
relationshiip between Ile training load of a unit and hlie inission performance qualit. of fie ,nil.
These favorable resuIts indicale ial furtlier development (of tic' )JT 'apai e' tieali,,n

inelhlodology can reasonably be expected to significant y enlance. kr Force t raining maccage,,e.it
capabilities. (88 pages)
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47 CAE Electronics Limited. Instructor-simulator interface design. AFHRL-TR-80-48, AD.A098
849. Williams.AFB. AZ: Operations Training Division, April 1981. Project 6114, Contract
F33615-78-C-0006, CAE Electronics Limited. NTIS. M1ost flighit siiulators ill sern ice teedae art-
opierated I ruin iosituctor stationis where dc'sigri rc'quirc'tcietits leave bcr e'stabicshled b.. s'(ibic'tm.I

opiniion. past experne lice, arid space a id eq uiipoe crust rai ils. lIn conitra st. c'rew stat ic i of'
siin la tors. hei uig replicas elf a ircra ft cresw ('090pa rone His, reflect paist ak irig. si e ca tic efforts ill

f ii ~~~~u otai eri girievri cig a rid pilot evalIua t p0.T i( iiprose (lt- osverallI qua lity of'si 1:1111at in i. ii'l. e fL rls
shouild Ile direct el at i rtcpros iorg [hle efficite% eiarid operabliity. of i list ructor Lie ilit ies. TIe ob clject is
of tis siti is to develop a inet lcc eef vaIualti rig Ile de'gree ito ii e icli anl iris ructicrlopc'ratlir stat eol
(10 S) design b ridges thie gap between it liitrra ch ~aracteristiecs a cccl iacl r ire' req u nre' it.i. III

oliject iv se 5a Iot iliri rrtc'ticolcgv si ccold assist tIcc' designier il assess iorg a t c'rita ti e 10S d(cs igccii hN

ideci ti fi iig des ices a rid fi octioris rc'sporisillt fcr floor sy stc' rc pc'rforrearce. :% secori(a r% olijcctise
of tire sitids wsas it) a pply Ilii 5 ool to cevalIuate iIt' effect ivc'ricss of sa rious i trfacec laioccl t a red
dev icecs. Ilic p rriary po rposc' ol* tIris repiort is to de'scrible tie dec loprilic ret, test, a rid appl icalice r of a
('mciiputc'r-assist e'l e5t 01 tiori It-Iiciii lie w Ici i c re'sulte'd frcicii t iiis st oct (2 10 page's)

48 Hatterick, G.R.. & Price. H.E. Format options and procurement of technical orders. AFHRL-
TR-80-49. AD-A099 448. Wright-Patterson AFB, OH: Logistics and Technical Training
Division, May 1981. Project 1710. Contract F33615-78-C-00 16, BioTechriologc.
Incorporated. NTIS. 'fi eis rc'port otilic's rc's'a re' Iv eadli cig to fi t- c % (I'.'lciircit oif Ile goiei re ic l' or
se 'c'tiini oi' fcerriat dlitii arcid p rc ci'it ci e'cl eci ica Icrders (T.( ). (.I resicees rc'searcl Ic % Ics ir
F'ore atrid clit icr DOD l agencic's Ilias resuilIte'd il ci tIrc ie se'Icpriie it eif sest'ra I i cioprosc'l ci ci i i es f'or
c'r.atr i g. a rid forriialts fcor prese lit rig. tee'c ioical d cata fcor rcia init ' ia cci'. lppl ica t ici icf' Ili
teci cci iqice's artill firinis icir operatIioria I list' I ias heeci Iciiride ree b%' Ile fact t[ilat t'c Ici ie al d iat a
criarnagc'rs fre(joc'ci Iv til c lica sc'50fficiei iii forioation: onl tie i cciprcve c'c t ccIri i ms a ocl fce rccal t e

allow Ilie ci toi ircire lie iiripjrcvei dait a. Ticis re'pcrt dcoe ir it. s itlle sc'Icile ot'ctcf guid11' i ci cs arcii
anl iniforinationi scecirce to fill thiis cie'd.

Aillorcugi crc'sieu (of tice stat c of t ie art i ci des-e'ipi rig. presc' it i ig a cid prcdri itg teci iica Idcat a s%%as

accorinpIisic'( to p~rovside tie basis foir devc'lopiorg te guidelint's. Ti s was accirl Iis iced first bs

re'sicw i iig; amail able' fccrri , ts. spci fica tioci 5. a rid atpplIicabl li I t'rat tire aord t ic' i ibctc ci ucIlkigZ

exte'risi -c icc t crvic'ws witi gcivc'rcimcic' i a rid irid ustrn pc'rsor rel %wie a re kciow Itdgeab ii I' f. anrde

c'xperi'ric'e ll c. cu rc' li cci iical d atIa 1irocc'tiurc's. TVie iex t phcase isc)1 e a rcaIvsi 5 of thIe'se' ciata.
I[he seIcticic of'ca tillidate forri a Is. iclic'dvc'lopcie i of d'sc'ri ptions cif tie forcialts. dc'vc loip rlcit I cIf

erritc'ria foir seI'li rig fcriiat s. a rid dlecIpciic'ci of guriic'lioce's for p rcc' i rig dia ta.

lie pre'ja rat ioci of icc''r.( . itiaci agc'rs go ideli cies was govc'ricd b,. iciei t ified ici fcrtriat iccial t ieedis

ellI as b%' i ci fccri i I itii avsailabilce for ioucic sioiti. 0t iccr cccnsid'ra t lollis illi devt'Imilog tile glli dc' iccek
%sere' ire' ,i ragcigcricw al( ccicrga ciiza tici of tit,, cicico ti its for cit ~iiiii cc ii iist'fo I icss. irciisiecci of'

inftric. i cio icoi icc i ciptire ct fccrca t a rid Icse' o cf cicta il. ari ti ic1 usici iof featu res toi lcrc'ci de

pr'e cialtlire ci selese'icc. 'F te' go iclc'ociks a re a practicaI re'ferecercc dc'orieoct. IsIcI i ' ic it dra bo 5 Nit Ic
tie cicina I Iics'css of TA). ie'veloptinlcrt a til ac'q 1isi t icri arcid wi I cori siuierai mis for sc'lec titii if'

feitialt-biasedt I eic i iict's. '['ie' iii feiriiat itii is preseite'd i ci a tria ci er tia hat ssisl s t e T.( . 11,1 ciager

%sitIc decisictio mna kirig ill doecs rel Iiicit I diat c'c'isiciri e'apablilti. (3tf pages)

49 Hatterick. (;.R.. & Price. H.E. Technical order management and acquisition. AFHRL-TR-80-
50. AD-A099 705. Wright -Patterson AFB, OH: Logistics arid Technical Training Division.
May 1981. Project 1710. Contract F33615-78-C-0016, BioTechnology. Incorporated. NTIS. lin
pcast ic'.ers. rc'sea rie In' %ir 1:eire a ici clit ccr DOD I age iies icats r'stotl in til' tic' de' eopotrii'it of se'sera I
entire' e'ffcl ist licicies fecr dlcveIiirig acid fcir prc'setlicig lec'iccical data foer ciaiccilcacc.

lipepdl a Iicic (if tice'se eleseloeri l I e itcirn it'es arid iircisoet prese riafticii feiriint ts fccr ipe'ra tieeial i cst-

lias liee Iiiid'red t% us tr fact I icat tce'criicaI data irltagc'rs frcce'cet hk tic) ricit itae scrffiiec
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61 forinatioiui available on ft i nproed teliiiiq ues and formiatls to alIlow I lie, i Ioi select a rid ftrttu Ft

flit- improved data. The' guidelines developed hIt this effort cani bet Lisedl by persoitil wlio develop
technical data for [h Ai'.ir Force and by thiose who mnanage such efforts. % I liorougli revi (itf ie
statf, of flte art ini (evt'lopiiig. preset-oing and procuring techinical data was accoiiplislat'd tip pro% ide
tiit- basis for (Ievt'lopirtg the guidelittes. This Aas accoimplished first bre% iting available formal.
specifications, and applicable flerature and b% tlit-it ct'id Ucti rig t'xfetell iotI erv iv' itli

governiiien anrd ind ust r% person ii c w ho are know Iedgt'a Ie of. ao iiii xpeitem-ied iii. co rrt' i

tec liiiical dat a proceduLires. The niext phase iii ol v ed anial isis oif these data. Iite st'lecti ii (if taoidi da t'
formnats. the dcv elopinew of uiescri ptions on Ite formats. uleve lop in 01t of criteria fo r elv'ci iog
formtats and developmnet of guidelinies for protciri og data.

Th is report provides specific in iforinati io iia d gu ida ft for tflit- atqi sit ion aord mtaniage ii ii of' Air
Force tecliiical orders (T.0.). Thie report 1 iroiides flte following iiiforiiiauion ani overvli
explaining t ie guidebook scope. organization, aoid con tellits accomopa iiied %it Ii ani explaniationt (of
how to use' flit- guidIebook. Thei Air F'orce [r.o. sisteili is described. aloiig witl Ii e basic' goverililig
pub1)1 alIioris. ()rga ii iza iioril responsi bi lili is asswtia it'd wit, ii .( .s. t incloiog flte T.( . iaii age r role
are provided. Olice f lie- user lias becomw t aiiiiiliar wit hi thie p re Iioiiiia ry iform at mu . tlie guideboottk
provides i niorin atito iid guideIilies ('oncerli i g Job Pc rforotin eoe A.id sNst ellis. foriimat optionts.

formoat optiont ,electioo. l'aiiiiliarizaiioti of users withi nei foriiiats. '[.O. requireilit.

deterioination,. avid factors of T.( . acqu isi lion in a niage merit. (1,0 8 pages)

50 Hatterick, G.R., "' Price, H.E. Technical order managers reference data. AFHRL-TR-80-51.
AD-A099 779. Wright-Patterson AFB, OH: Logistics and Technical Training Division. May
1981. Project 1710. Contract F33615-78-C-0016, BioTechnology. Incorporated. NTIS. to past
t'a rs. resea rci byli A ir F'orce aoid othle r [)01) agt'its has resulI t'd io It' dt'it'lopohi' li ti t' ralI

intre e'ffetivye techo niq Lits for deve'lopiorg a un foir p resewni rg tt't'liviica data for iiia in t' iioce.

A.lpli'atioui of thlese dt'ie'I 'nt tt'fhniqueis and imiproved't prt'st'nation foriiais foropt'ratitiial list'

has bet'n Iiodntre't hi [het factht teali ii iical data toiaiagers fr'quot% (14 ott nttiait' ,'olficit'n
in fotoli on a va iIabe1 0 ite imnproved let iiiiq Lits aoid foroiia IS to a IloN% the-iii to s'ele'ct arnid ptrocurt'

flit' iiproie 'd ta ta. Tbht go i dthilit'es delo'e pedl by Otiis t'ffort cao bile uisedL by persin tel w ho de'wtlnp)
t'thiita I dat a for Ite Air Force' wid I)% v i tse w lit) ii agr' sucii efforts . A Ivorouighi rt- %i iu tif flit-

stafft, of tile- art iii developinrg. preseri i g and prntirioig t ei ial d at a was at'co pl is lied tto proi idi'
lit basis ftor dt'velopi rig tlit gui nt' ioies. ''i is was act'oiiiplislied first hy rev ieu ioig ava iIallt ft rinll i.
spt'ti fita tios, aoid a ppl icalet lit 'raitLirt' and b% ieii coodut'tig t'xtt'isivt' irittrvte-As ii ItI

gove ni iie aoid i rd List r. pe'rstil wliti art' koiow ledgt'allt tif. ao ute'xpelit'nt ited ini. corre nit
ithiital diata lwrtitedures. Tbt' n1ext ph~ase involved analysis oif d itest data, tlit- st'lt'ct iti of taiidatt'

fttriia Is. flit- tieve lopmritl of descripjt ions oo fit, ftoriialis. dt't'ltipmtoit tf tcrite'ri a for st'li'tlioig

fttroiats aiin thevelipieiit of guidt'lioets for 1 irtirioig data.

'[Iilis re'port tao be ust' tist s at bas ic reft're ilt piihic at iti lby all iiid t a s iiivul ved inT \ctli iisitill

ail 'Iainagt' ot' o of k.i r Fotrt''e iiiiitai IO rders. lit re'po~rt p rt iidt's tlie fit)ltiiig in ft roili n:

dretlipitiis in 1irof-edural dlata foriiiats. jtt perfuriuiiite aitl tict'cpisanI tteli niies. fitriiiat it-i
andvelallialiti.aiit firiat optioli st'eiin tla. 'Ilit' reponrt lsr'itai atnpt't'Isiu 'ltiiigof

reryiirireotI atit gtldi nit it I cufrriertIs whI it Iiit art';i aaiablef foir lit i I t lit' prejara I iiii at iI at tnI ii i

of It'tiiial iiatioals anti related dlata. \ oiiiar\ spetifi-atioii aiid iolilar\ -taiitartl- rros-
rt'ferr'rirt tale is prtuvidt't for qutick rt'lt'rtitoii spetcific i iftriiiat itt. (282 ptagtes

51 King. G.F.. & Askren, W.B. Human resources. logistics and cost factors in weapon system
development: Demonstration in the full scale development phase of' aircraft system acquisition.
AFHRL-TR-80-52(i). AD-A096 731. Wright- Patterson AFB. OH: Logistics and Technical
Training Division, February 1981. Project 1959. Contract F33615-77-C-0016, Dynamics
Research Corporation. NtTIS.'l Thui re'port docooi iients flit' fiiial part tth a I lirvt- 1 art dittr-iraiitn tof
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l Iie inordin iat ed Imiin a it resou rce ted iiolog ((:MTI oil a it a ircraft ai q ui I (ion jrogranii. 4.1 : liV
al itn tegraltion of fii e luiimani resource I cclimoli gies: in ain Icnamce in a ipow. iiiodeli ng; hintial

resource in design Iradr*-ofi: iu.t rui-tional Nslin dcv elopiv. : johi gu ide deve~li o i J114a
sv -tern ow tersli ip costing. The CH4 .1 I'iet lolog alIso incluodes a consol ada led datIa lha~v (4 )l
w hichi swrb-ices thle fi e in tegrateid te* Iiin logie!.. (:111!'w a- comve ied anid devi'loped (a) los a-vc- ir
iliipact of S%.steiii design anid support pila n (lii nian resurce. logis~tics. anrd cost iirougliou I
acq u is.ition. and (10) ito faci Iital the liii iple iiiellt(atio 1(1of ant in tegra icd personnel. tra iin rg, anid

techica l inuaHual suport a pproachi. Ini tIi- ja ri (of Ii o dettionsi ra lion. (.II WI anrd thle (:1B t H re

applied toI flie avionic- and landing gear ' t,'n- of thie ith aited Mediumi ST'I'( rLransport
AMS'F) us ing data projected for I l# inii iiinH enlginee',ring dci.'lopilti' ot ph ase. Tlis phase iita% Ie

considered siilar to full-scale* dev rlopimen but lesser 'it scpe The fol loii ni results were'
ach icyi'd. Firsi . mnanlpower req u ireienii' s. tra iinug re-quireinoleils. iteeliiia I itan ua req u ireic n ts.

rel iability iv.nain tiabl i v. anid sisieli oi~neir~hiip cii-ts %ere assessed aild quantified for sev-eral
avioirs aid landing gear desigii atid support altertiatives at %arious levels of svsten detail. Second.
a sauiple integrated training progran and Itechiial ntanual were prepared for a selected landing
ge-ar ilaitttelaice task. Third. [ lie- constilidaii'd (data b~ase was coiiitiued and expanded for hot li idie

avionics and landing gear sysleis. (%1 pages)

52 King, G.F., & Askren, W.B. Human resources. logistics and cost factors in weapon system
development: Demonstration in the full scale development phase of aircraft system
acquisition - Appendixes B to R. AFHRL-TR-80-52(1). AD-A096 732. Wright- Patterson
AFB, OH: Logistics and Technical Training Division, February 1981. Project 1959, Contract
F33615-77-C.0016. Dynamics Research Corporation. NTIS. The coordintated liunan resource
Iecllnology and tile consolidated data b~ase were dettionstrated in ltle fuIIrscale developnet pliase of
we.apon s% stetin acquisitioin. '[lie results of hIli demionstration are- r('portcd li Volutiie 1. This volumne
consists of Appenidixes Rt through Rt to that demionstration report and provides additional details of
(lie dertionstratiori. 05.2 pages)

53 Magarinos. J.R., & Coleman, D.J. Wide angle, color, holographic infinity optics display.
AFHRL-TR-80-53, AD-A096 890. Williams AFB, AZ: Operations Training Division. March
1981. Project 1958. Contract F33615-77-C-0030. Farrand Optical Company, Incorporated.
NTIS. This project dentonsirates the feasihihits of producing a holographic comnpound sphierical
lweatttsp)iiter ilirriur Aiih full color response. Fort herutiore. I his liologrhpltic beatnsplitter was

triorpratti ntoa Pncae Wtidw dsply ssteli s arepaeteniit thle cia - ;,!, d ass sphecricalI
heaunsplitiicr anid its- perfornatce and color Capabilit ie.i lavit hi 4uni ionsiraled. (48i pages)

54 Magarinos, J.R.. Coleman, D.J., & Lenczowski, T. Low cost, wide angle infinity optics visual
system. AFFIRL-TR.80-54, AD-AI05 508. Williams AFB, AZ: Operations Training Division.
September 1981. Project 1958, Contract F33615-76-C-00S5. Farrand Optical Company.
Incorporated. NTIS. llolographic heariisplitter spherical mnirrors have been introduced in thle
parcake %Window visual sitnulators as a low-cost an(I low-weight substitute for the classical glass

h~ansp~ttr shercalmirrors. Tite goal of this project was the production of a thtree-chiaiinl visual
siiiulalor coinsisting of a inosaic of threi' ho~lograptliic pancake Witidows in whlich i tese beamspliuier
sherical tiirrors are list-(. Tir' field of view of the (orllplete dlisplay is 50i vertical and] 11-00
litorizoll t a a 1( will hie used to deliolsi rate a dynti ttic. tillprogra in med'visual si otulat lot i titagerv
geinera ted ivy Tr.%. cn o..ra/itiodel anid gant Iry i inage generat(or.
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Prior to fit-, prod WI ion of" th ese I ioiog rati . I ioluigraliii- rt'ta rt ii %as ca rried foul to it iiesi ga ii. an
restil pt jrolite ins wit t ii ia~ affte'd flit-' qja lit a d flit- rt'jtatahi lii% of ii it- filiat prodcl I. Spec'i fic
al tlt ioni was gill to iiolutgraliit ghost imiages %hilii serittusi. iimpaire'd flit- cootra-i aiid flit'
ret'-tui o thtie imiaiges~ proiduced itN lie liitltgrajplii t t aiitakt' \\ iittti atid Itt flt-e tff'evl oi
en11 romiittial controls. Tlie filiai prod uciloi of i lie litiltigralii lieamts 1 iittr %%a- deia~ ed b\~ a
,tai~ilil. probhietIt ill tive %%v cell' tisel to skipport tie hlograliiiit plaite tinig tioe iitlsgralilic
t'\ptire.

'l it. ph o~pl tars mt iivCHT*:trd iqdaia w t'rt' rigi i aii tits ig tied itlobe I'-t t ia rro%% lha d p1  
jittiii r- buti

ue rt later ctirgt'd i t A wIde-ba tid e inissit ii pho it o r. TI it rt'a-til for tiii s was a w a veIttigII pi eak
re'-1 oiist Ilifi of iflit- hlogramis % 1 It lalrge' fitid-itf-% ie%% aolts. Thei ust' of a u ide-banid ;tiitspiiltr.

aii iltigi it 1wiialiied ie t.ralilositicil ilt li olograpil ' Ianiake U Wlltll. reqiuiredi It...si Iriiigt'ii

\%aieit'igtii Ieak ttatitii in flit- iiatfactirte tif tlitse lilograftilic iitaillsjlitter loirrors.

\,' comp~atredt m ili i a assical 'atitakt \X ititiiw '' stt'ei llt mtiitii classical glass tilirrors are' tii't. flit'

55 Ideen. D.R.. & Kantor, J.E. Introduction of women into Titan 11 missile operations. AFHRL-
TR-80-55, AD-A097 209. Brooks AFB. TX: Manpower and Personnel Division, March 1981.
Project 7719 and 7734. NTIS. Thit' oihjt'ctivt's tof thiis r'searlrti %%ere to evaluate die( perftrttanct' of
Ifi loiIli ai l%(iltl'l tiittri ig Air Forcet' lati It launil careter fields acid to dt'ttrllirit' if %tertri
e t 111 er ai ll% geii tter sptti fit prolemt.is d uril Tigltall 11 tipe ratitis. liTe woiien enit' rioig iii t'st
fields. aoid ilo-i r lil ep''~ 1wrs t'r' LIrv re~ d do ri tg eac it stage of' Ira iiiing aotd aftet.r alt tntioig
4.\iirietttt. ill die. tipralioiiaili missilte squadrtins. ddit ioilaii. boithI atateiit alld sitlnllator t raiilii tg
jit'rfort a ne sces. t pt'rat mal u pgradte scores. actid olot'ral ittia supterv isorN t'hat uat itis wt'r

obtainied oii ilt'se ittrsto iii.' itilitiilv n 'tei 0  (til It. irat itg of i listrutir effivietifth. wit're
mien rated flt-It illsi ructors Iiig~v It ilall did( h% (111i'll). nio s igoi ifica n di ffere ntes Mere ftt 1( bt tl t
ini) s aiid wolnt-'s perttept it.. at ilt' I raoiiiitig exJterit'nrt' o~r perftrttintt ill t rai ill 1i. lit tlit
tiptrai til ittissiltt squiaidrolls. ii ttll( ii area li wIi it i itt t' i a 114 watit' II rei mitbeIlhtrs di fftered .%as
ot i iti i il er tof %ome t~rth at ftit.% i titi a ted ftoii d for assignied to al crew ili lial c r'w itas Ito abe abtle
to liaotdit all flte pliiySitat requirt'in'lis ti itt' jobh. 'llt' opt'ratitiali suptervisoirs also ioitiatt't blat
ivt~ liad sot lie cotict'ni about Iii is i ssute. lit did rate ft ilet' ra ititig a rid ovetrall pt'tri rit ' riti

56 Gltasgow, Z.. Simkins. M.L.. & Guerrieri. J.A. Job performance appraisal system training
program. AFHRL-TR-80-56, AD-A094 380. Brooks AFB, TX: Manpower and Personnel
Division, January 1981. Project 7719, Contract F33615-79-C-00I1., Applied Science
Associates, Incorporated. NTIS. T'iv t 61 Se~i ~~rv itt' iltftrtii kt tf itIt78 rt' 1 iiri's t'at i gmermtovoiltlt

l'irttoriaittt' %ppra isa I %sit'l iii J P ) des igit't h% tlit' i Foirtt'. E. petri iiitn al tt it ari stis ht'rt'

itlattit of Ilit tiifft'riotg %ersittns oiii twa asit ist ruitiitial prlttt \pvts: itlirt rttr-ht'd and w-t'f-

Siosit iitil trai iog. (30 piagv's
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* 57 Denton, R.L. Air Force Human Resources Laboratory annual report - fiscal year 1979.
AFHRL-TR-80-S7. AD-A092 839. Brooks AFB, TX: Headquarters Air Force Human
Resources Laboratory. September 1980. (Covers all AFHRL projects.) NTIS. This repoort

* ecomiprehiensively describes Ilite organiizationial struc'ture (of flit- Air Force 11 u itan Resources
Lalmratory and lte futictioiis of its I)ivisioiis anid Operainig Lovationis. It j1resenis Ile t-chnlical
acllireiiens of ft- l~aIhorafor% for Fiscal Year I971). siftlpsi/es lorotinisiig oil-goinig research
projects. discusses the available technical resources, a iid l ists pou 1)1itations ai ml presen at ions 1)%
Labooratory personnel durinig Fiscal Year 19719. (82 p~ages)

58 Semple. C.A., Cotton, J.C.. & Sullivan. D.J. Aircrew training devices: Instructional support
features. AFHRL-TR-80-58. AD-A096 234. Wright-Patterson AFB, OH: Logistics and
Technical Training Division, January 1981. Project 1710, Contract F33615-77-C-0067.
Canyon Research Group. Incorporated. NTIS. This rep)ort Fir4'setits relationishipos betweeni aircresi
ira iitig dev ice ( .*T1)) i list ruct imial so pport fealtires a iiI trai iii itg reqiiiie n s. Istruct imil
sta~iport fealtires iticluiili ATI ) ia rd ware a id software capahi li it's th at 1eriiiit inistrut-ors to
11lil irmlate. su p~pltilt (or olt irwise con irl st udeti I leamrn ig cv perietices. Tite i litructionia
fea 10 ris add ressed are (a) freeze: (1)) atitolia ted deoitisi rat ions: (c) record atil replla%: W)

a toiia ted cuji iig av~id coacl ii og: (e ) in allia av~id p~rogratiiiia lii so Is of ill I iaIi ziing conlditions: (0)
mil n ati ( programml ia lilt itiaIin iition) vowIrod: (g) %I 1-momi1111 .' aiid io visual iiied ia: (Ii)
at oitti~ pierfori-ia il' nieasu relne li: ( i) a toia ted 1erhiriii lie aIcrt 5: (j ) a1111 iciator aiidI

r4'ewatIer i list r tien s: W) closed circuit telf'v isiiiii (I) atii toiia ted adapt kvi t rai ii g: (lii I
lirograt ut iedl it issimn scetia rios: 6II) a ult ia ted 4411 Irollers: (o) grapihic aid lexvt. readots of
control ii'r ill forntiat ioti: (1)) coiti pt er con t rolled ireals: (q ) (1)111 pu er lia iagedl iii sit iliow ( r)

recorded briefinigs: (s) deliiii g a ids : a iid (t1) ia rdcoli p~rint o ils. Eac Ii featire is dIiscuissed. ats

appropriate. in It'rins of (a) its operation. (1b) relate'd fealt ires. (r) iiisituctional v alt'es. (d) olise-rved-

aplicationls. (e') tilitiy (uise-related) iniformaliti. Mf relatt'd research. alid (g) design
cmiisidi'ra Imis11. (1801 pages)

59 Headquarters Air Force Human Resources Laboratory. Fiscal year 1982 - Air Force technical
objective document. AFHRL-TR-80-59. AD-A093 484. Brooks AFB. TX: Headquarters Air
Force Human Resources Laboratory. January 1981. (Covers all AFHRL projects.) NTIS. Th'lis
11141ii'H I prinle s tit-alcaditiiic amnl in duistria I lleseac i aidI I )ev i'Iipoieri (M&ill) cornmi uiii% W~itlIi a

stmm ~iar% of iII' el Iical Ia rea l djt'ttiiis of i r Fotrce' researc ii iin thle fit'Id oif lIt ina resource's. The
areas covi'redI are (a) Maiiiiv e r a id Forci'Ma nagiiiell . (h) Ulw it Systtis L ogist ics lia in lenia ic'

ail nd'eliiiica T 1rai inii g. a nd (c) i r ( oiiiha Tatttii's a 1(i rra iii pig. (20 1pagt's)

60 Sher. L.D. Flight simulator: Use of spacegraph display in an instructor/operator station.
AFHRL-TR.80-,i0, AD-A1OI 951. Williams AFB, AZ: Operations Training Division. Jul,
1981. Project 6114. Contract F33615-79-C-0013, Bolt Beranek and Newman. Incorporatedi.
NTIS. Spatie(;rapihi is di'scribs'd as a i'w coinpott'r-driven displa% teciiiologv capable of silowilig
spatci'-fillii ng ittilages. i.e'.. Iinlagi's t hat Iart' trully- iret'-di itiensioria1.'rTis report details lte-t findinigs oni
how thi is niew itech nology ta ii Iii' used int. awd iin conj u it in i ii. lite I iitructor/( pt'rattr Stat itll

00( S) of a fligit tsiimulaion.

I1141 crni'n pract ice. flt- locai ii. a lituttii. awli fl igiit alt itli' of a si ttiu lated aircraft art' grali ica lly
shitwi to ltle iiisiti('tor/opi'ra(1r oii flat siri'ens. This iliiielisionially-inhisntiat(I'edI formr of data
11rest~ltation) rreates a greater woirkload on tii iiistrictlor/ipenaln who ruiost initegrate several flat
i'se utaliimis iiito a tien al 4'1ist rict tif perftiriiai iiit thredi'iiiii'similta spacei. Sitih spate' fill uig

(laid shoI d1 Id hi showi ii tI a Saice- fillig ilispla%. io% tdhal t 11'i' i-xsts.
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I itexpectedly. student pilots were also able to use file display directly. As a training aid ititermnediale
between *,flying" one's bands in tile- classrooin and -flv ing** life big siniulators, it Would appe-ar ft
be a new kind of low-cost, part-task training vehiicle. It offers tile realisn (of 'oinputer-produced
flighit dynainics but Witli a view of fill- aircraft rallier thian out of ilhe aircraft. (31 tpages)

61 Stenger. A.J.. Zimnmerlin, T.A.. Thomas, J.P., & Braunstein, M. Advanced computer image
generation techniques exploiting perceptual characteristics. AFHRL-TR-80-61. AD-AI03
365. Williams AFB, AZ: Operations Training Division. August 1981. Project 6114. Contract
F33615-78-C-0020, Technology Service Corporation. NTIS. Tife study objectives involve
apply ing psycliological knowledge of visual perception to imiprove real-tie ct'oputter imiage

generation ((:I(;) siniulators. I'it' primary objective is to suggest and idnif h algorithmis for
visual siiulatloll thlat iniprove I tie training effectiveness of (CG simiulators. hie secondary objective
is it) identiliv are-as of basic researchi in visual perception thiat hiave a significanti imlpact onl iniproving
Ch1; tvehnology. 'U'le project proceeded in a sequence of three phtases. rthe first phiase enitailed
observing existing (AG siniulators. [During thie second phase, existing lle'rctptual knowledge was
studied iii Iigh it of file capabilities anid Nii at ions of cx isilti ng (:1; 5smiroua tors. In d ie third phase.
inproved Ch; algori Ilimits were developedl and relevanlt areas for furthier perce'ptual researchi were
identified. (332 pages)

62 Carson. R.T., Grinberg, J., & Bleha, W.T. Liquid crystal light valve color projector. AFHRL-
TH-80-62, AD-BO56 200L. Williams AFB, AZ: Operations Training Division. April 1981.
Project 1958. Contract F33615-77-C-0035, Hughes Aircraft Company. DTIC. The evolution tif

flie full color project ion tech iiiqute as applicable to thie ticitroinat ic liolographic pancake Y. i ieo% is
vistijse.e performnance requiremients of the( projector as requirn'd byilthe Pancake VWindo% are

ex pla inied in tit-tail. Thie approachi to mneeting I lie Pancake 'i mdow reqiire lit s are discussed.
includ ing mnethods of sohiing un0iqute probleins,5 .co in plete descri pt ion of Ilie projector is give i.
inlutding asseib h v. in a nofacto ring of lelajor sect ions and coipornis Withlin plete electrical.
oplicial. and itiechla iiical e xpla nat ions. A detai led description of thie results of t ie( finial test inrg is
given Witlhi explanation of test conditions. A report on a cadmniur sulfide activated ligh le
resp~onse timne study (Appendix E) is included, as well as a report onl silicon activated lighit valve.
research (Appendix F). (IMf) ptages)

63 Semple, C.A. Simulator training requirements and effectiveness study (STRES): Executive
summary. AFHRL-TR-80-63. AD-A094 381. Wright-Patterson AFB. OH: Logistics and
Technical Training Division. January 1981. Project 1710. Contract F33615-77-C-0067,
Canyon Research Group. Incorporated. NTIS. Se'ven techinical reports Ilave been prep~aredi to date
for ile# Siniulator Tlraining Reqtiirenienis and Effectiveness Stutlv (STRES). One is hiis Execuevti.
Summinary . whichl is designed i o serve two purposes. One purpose is to sti n a flze tile coni t'elt of ti14'
ot hie'r six'rejeoris. which-I address the( following aircrew training detvice (A rw) issues: .AT() fidelit%:
ist rue' clial suppot~ fea lires: ut ilIiza tion of ATI Is in ai rcrew Ira iing ;lrtgra ils: ATP life cycle

c'tsts: and wortili tof ow nershi ip. Preegra in olljicI ivecs iii eac Ii are'a are- set fortib. teeget mee Witlhi
suiti es of te'lt n ical report coiltenlt dealIinrg i i eavch ithjt'tlive. Additional topit's add re'ssed are

plns for fiotu re re'sea rehi anmd t lie' ablst rae ci bieegraphlv t hat was prepa red as part of till- lregna inl.
Thesecond purpose of the Executive Sullmluary report is to presenit a naster inietle iioiie'r pneegritin
tech iniva reports st Iliat re'ade'rs I iave a uini fied sou1re for identIify ing tltailed in feermiat in bea rinig
ten Iraiiing dev ice iiiforinat ion c'overied in oi lier progra ii tec-h iiical re'pori s. (52 pages)
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64 Lord, R.E., Kumar, S., & Schmidt, R.A. Multiple-instruction, multiple-data path computers:
Parallel processing impact on flight simulation software. AFIIRL-TR-80-64, AD-A 104 506.
Williams AFB, AZ: Operations Training Division, August 198). Project 6114, Contract
F33615-79-C-0009, Denelcor, Incorporated. NTIS. Tlie purpose of thiis stud% w4as it) eialuate tile
parallel processing inipact of MIMI) (Mutlt iple-I nstruction Multiple-I ata pait) comiputers oin Flighit
Si niula lion Soft ware. Basic mnat heialtica I funct41ions and a ritinmet it ex'pressin)s fromt i vpica I -lig1 it

Si ii)ulaiion Soft ware were selected and run onl a MI MI) 40111pu ter to evalIuate IIe inilprole lilt t il)

execUiiolitttme thiat results fromt tile parallel archaitecture of thiis type oif comiputer.
Recommiendations as it) thet types of tasks wliichi are optimially suitalile for this conlel~tr
a rcli I ect ure are- made. togethier Wit hi t lie iiprov etien t ill execu tion speed to1 he e'xpected(. 00 12

page*s)

65 Dempsey, J.R., & Fast, J.C. Likelihood Function Estimation (LIFE) model: Utility in the
development of an enlistment standard. AFHRL-TR-80-65, AD-A095 929. Brooks AFB, TX:
Manpower and Personnel Division, February 1981. Project 2077, Contract CSA-7CP-78-202,
Kentron International, Incorporated. NTIS. The prototype LIFE mnodel was used'( ini tle
deve lopmnew o f anl alternative A~i r Force enlistmnent standard designed to incirease tielt- nu inher (of

qualified accessions witl% no increase in first termn attritions. Thiis en list inent standard was teste(I
operationally in October 1978 by thle Air Force Recruiting Service in Project INMA(E. Thie initial
results of Project IMAGE are discussed. Thet prototype LIFE miodel was enhianced to illiprove its data
hiandling capl)lili es ad idte mnax ii at ion algoritlimi. U sing the en hanmed miode I. new% p~redlict ion

equatiotns were developed, and a comiparison was inade between ltfe INIA;E equatioti and( lte newA
LIFE equation developed using a 1975 data b~ase. (26 pages)

66 Friedman, D.. Steinberg, A., & Ree. M.J. Adaptive testing without a computer. AFHRL-TR-80-
66, AD-A097 353. Brooks AFB, TX: Manpower and Personnel Division, March 1981. Project
ILIR, Contract F33615-79-C-0018, Research Applications, Incorporated. NTIS. Thiree
prototypes of pIap)r-iifld-penc(il hased adaptive tests were developed. refined and( deieloped in)
sufficiemit quantities for adininistration l groups of forty uecsTw apid rasAe
e inploy ed iii eat Ii protol vpe. Thiese were %'ord Knowledge and Ilrilthnmetfic Reasoning. .% tot al o f 71I1
Basic A ti oe t Recruits were ad in inistered ftle prototyvpes ill 1)01it apt itutde areas as well as t rad it ion a
paper-and -pe ncil itests of 1)41111 areas. AIdd itiona II v. en list me il scores oui t lie A riiiod F'orces

QuaIi ficalI ou Tlest (A FQT) and score~s for selector toi) osi es (AlI) were a ia i Ia be for eachi subject. It
was found( Ilial tilt- adapt ye tests correlated It ihI witl like- iiained pa p''r-and(-peowl t est s a 1)4
corre lat ions will, % FQT antd lie A Is were ab~out Il ie saime for trmadlitioa i4) Isls a 11( adlapjti i Iest s. Tlin
:idaptk~ ill' S i54w (d( a large adv a ntage in timie oif ad in iiitrat ion ranigi ng fromt sav ings oif one-t hird
tn one -h alf. It is anticipated 0ii a full adalati e test bat te ry loased of) tlife- Irolt 1 pes 144)1114:111(11 for
tli- adl~in otif a hon t six iuiort aptitude areas. TIn is couli d p~rovIide better inca sure inew ii % t ena h[i ng
iiiore dait a it) be t)l lected (oii ('(l i e'xa niinI)e. (201 pages)
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